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Introduction 


McClellan  Air  Force  Base  (AFB)  is  located  about  7  miles  northeast  of  downtown 
Sacramento,  California  (see  Figure  1).  The  base  was  originally  established  in  1936  as 
an  air  repair  depot  and  supply  base  for  the  War  Department.  During  World  War  II, 
McClellan  AFB  became  a  major  industrial  facility;  in  the  early  1950s,  it  became  a  jet 
fighter  maintenance  depot.  Today,  McClellan  AFB  is  an  Air  Force  Logistics  Command 
Center,  occupying  about  2,600  acres  and  employing  more  than  20,000  people. 

Historically,  McClellan  AFB  has  used  a  variety  of  hazardous  materials  as  part  of  rou¬ 
tine  operations  and  maintenance  activities.  These  hazardous  materials  have  included 
industrial  solvents,  caustic  cleaners,  electroplating  wastes  containing  heavy  metals,  jet 
fuels,  and  a  variety  of  oils  and  lubricants  (Radian  Corporation,  1990).  In  August  1979, 
the  McClellan  AFB  Environmental  Protection  Committee  created  a  special  ground- 
water  contamination  task  force  to  determine  whether  groundwater  quality  problems 
existed  in  the  area.  This  voluntary  action  was  prompted  by  concern  that  previous  use 
of  toxic  chemicals,  particularly  trichloroethylene  (TCE),  could  have  affected  ground- 
water  quality.  Samples  collected  from  several  wells  on  and  near  the  base  during  1979 
and  1980  confirmed  the  presence  of  TCE  in  certain  wells.  As  a  result,  those  wells  were 
taken  out  of  service. 

Since  the  discovery  of  groundwater  contamination,  investigations  have  been  conducted 
at  McClellan  AFB  under  the  Air  Force  Installation  Restoration  Program.  Results  of 
these  investigations  show  that  contamination  is  mainly  confined  to  the  uppermost 
groundwater  zones  beneath  the  base.  Drinking  water  wells  in  the  vicinity  of  the  base 
draw  primarily  from  deeper  groundwater  zones  (Radian  Corporation,  1990).  Heavy 
pumping  from  many  of  these  wells  has  created  a  downward  gradient  of  flow  in  the 
groundwater  system  beneath  the  base. 

However,  concern  mounted  that  existing  inactive  water  supply  wells  at  McClellan  AFB 
may  serve  as  conduits,  allowing  contaminated  groundwater  near  the  water  table  to 
migrate  to  deeper  zones  through  the  casing  and  gravel  pack  and  potentially  threaten 
downgradient  drinking  water  supplies.  Therefore,  McClellan  AFB  issued  a  Statement 
of  Work  in  June  1990  that  authorized  a  Water  Well  Abandonment  Project  to  decom¬ 
mission  several  inactive  water  supply  wells  on  the  base. 

Originally,  eight  inactive  water  supply  wells  were  targeted  for  decommissioning.  How¬ 
ever,  four  of  these  wells  (Base  Wells  [BW-]  3,  6,  16,  and  19)  were  eliminated  from 
consideration  because  they  could  not  be  located.  Later,  City  Well  150  (CW-150),  on 
Astoria  Street  near  the  southwestern  base  boundary,  was  added  to  the  list  for  decom¬ 
missioning.  The  general  locations  of  the  five  wells  abandoned  during  this  project  are 
shown  in  Figure  2. 
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LEGEND 


On  September  30,  1991,  McClellan  AFB  issued  a  contract  that  initiated  a  second  phase 
of  water  well  decommissioning  on  and  near  the  base.  Phase  II  includes  the  decommis¬ 
sioning  of  BW-7,  -13,  -17,  -20,  and  -28:  five  inactive  water  supply  wells  at  McClellan 
AFB.  One  other  inactive  well,  BW-8,  will  be  sealed  in  its  upper  zone  and  then 
returned  to  service  for  standby  use  in  fire  emergencies.  The  general  location  of  these 
wells  is  shown  in  Figure  2. 

In  addition.  Phase  II  includes  the  decommissioning  of  two  wells  formerly  constructed  as 
part  of  a  seismic  survey  at  nearby  Camp  Kohler  (see  Figure  3).  Two  other  wells  at 
Camp  Kohler,  Laundry  Wells  (LW-)  1  and  2,  have  been  previously  abandoned  by  filling 
the  casing  with  concrete.  Neither  of  the  wells  are  presently  visible  at  the  ground  sur¬ 
face,  and  LW-2  has  not  been  precisely  located.  LW-2  will  be  located,  and  LW-1  and 
LW-2  will  be  redrilled  and  decommissioned.  The  general  location  of  these  wells  is 
shown  in  Figure  3.  Thus,  Phase  II  of  the  Water  Well  Abandonment  Project  at  McClel¬ 
lan  AFB  provides  for  the  modification  or  decommissioning  of  up  to  10  additional  wells. 

This  Well  Closure  Methods  and  Procedures  Report  addresses  the  decommissioning  and 
modification  of  wells  during  Phase  II.  Based  on  a  review  of  existing  files  and  docum¬ 
ents  and  field  work  conducted  at  Camp  Kohler,  the  report  will  provide  a  brief  history 
of  the  wells,  describing  their  construction  details  and  discussing  their  hydrogeological 
setting.  An  inventory  of  all  McClellan  AFB  wells  is  also  provided.  This  inventory  lists 
McClellan  AFB  water  supply  wells  and  summarizes  what  is  currently  known  about  their 
status.  The  report  also  proposes  an  approach  to  decommissioning  the  Phase  II  wells 
and  modifying  BW-8.  The  approach  to  decommissioning  is  based  on  the  successful 
approach  followed  during  Phase  I.  A  Site  Safety  Plan  that  will  govern  safety  proce¬ 
dures  during  the  field  work  is  provided  in  Appendix  A.  Well  logs  obtained  for  McClel¬ 
lan  AFB  production  wells  from  the  California  Department  of  Water  Resources  (DWR) 
are  provided  in  Appendix  B.  Cement  bond  logs  run  on  the  two  seismic  wells  at  Camp 
Kohler  are  provided  in  Appendix  C.  Finally,  Appendix  D  contains  a  response  to 
comments  received  from  the  regulatory  agencies  on  the  Draft  Well  Closure  Methods 
and  Procedures  Report  for  Phase  II. 


Hydrogeology 

The  following  discussion  of  geology  and  groundwater  is  taken  primarily  from  investiga¬ 
tions  performed  on  behalf  of  McClellan  AFB  by  Radian  Corporation,  whose  staff  has 
worked  at  the  base  since  1984.  Hydrogeologic  conditions  in  the  immediate  vicinity  of 
base  wells  subject  to  decommissioning  are  described  in  the  sections  below. 

Regional  Geology 

McClellan  AFB  is  located  in  the  Great  Valley  Geologic  Province,  a  large  depositional 
basin  bounded  by  the  Sierra  Nevada  on  the  east  and  Coast  Range  on  the  west  (see 
Figure  4).  The  basin  is  filled  with  a  thick  sequence  of  sedimentary  deposits,  mainly 
derived  from  the  Sierra  Nevada  in  the  vicinity  of  the  base. 
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PROPERTY  BOUNDARY 


Near-surface  deposits  near  McClellan  AFB  are  unconsolidated  Quaternary  sediments  of 
the  Riverbank,  Turlock  Lake,  and  Laguna  Formations  that  extend  from  the  surface  to 
a  depth  of  about  400  feet.  These  units  consist  of  alluvium  deposited  by  meandering 
streams,  mainly  as  coarse-grained  streambed  sands  and  gravels,  and  fine-grained  over¬ 
bank  silts  and  clays.  As  streams  meandered  across  the  valley,  they  alternately  depos¬ 
ited,  eroded,  and  redeposited  sediment  in  a  complex  pattern.  Thus,  deposits  exist  as 
discontinuous  interfingered  lenses  that  are  difficult  to  correlate  from  one  location  to 
another  (Radian  Corporation,  1991).  Because  of  their  similarity  of  origin  and  deposi¬ 
tion,  sediments  of  the  Riverbank,  Turlock  Lake,  and  Laguna  Formations  are  also  diffi¬ 
cult  to  distinguish  from  each  other. 

Underlying  these  formations  in  the  vicinity  of  McClellan  AFB  is  the  Mehrten  Forma¬ 
tion,  a  Pliocene-age  unit  that  lies  at  depths  beneath  about  400  feet.  Although  this 
formation  also  consists  mainly  of  unconsolidated  alluvium,  it  is  distinguishable  by  its 
lithology  and  color.  The  Mehrten  Formation  is  derived  from  volcanic  material  that  was 
deposited  as  black  to  blue  sands,  silts,  gravels,  and  clays  (California  DWR,  1978). 

Although  correlations  have  been  difficult,  geologic  and  geophysical  logs  collected  from 
monitoring  wells  constructed  between  1980  and  1991  have  allowed  investigators  to 
distinguish  several  zones  that  appear  to  have  roughly  similar  characteristics  and  be 
widely  distributed  at  the  base.  These  zones,  designated  as  Zones  A  through  F,  are 
considered  to  act  as  preferential  pathways  for  horizontal  groundwater  flow.  However, 
evidence  suggests  that  the  subsurface  system  acts  as  one  groundwater  flow  system,  with 
hydraulic  communication  among  the  zones  (Radian  Corporation,  1991). 

Groundwater 

Historically,  groundwater  in  the  McClellan  AFB  area  moved  from  the  northeast  to  the 
southwest.  However,  withdrawals  from  pumping  wells  in  the  region  have  gradually 
caused  gradients  to  change  and  water  levels  to  decline.  Today,  a  regional  pumping 
depression  approximately  centered  under  the  base  and  south  of  the  base  has  caused 
regional  groundwater  to  flow  generally  to  the  south  (Radian  Corporation,  1990). 

Monitoring  wells  installed  at  McClellan  AFB  as  a  part  of  ongoing  environmental  inves¬ 
tigations  have  allowed  groundwater  levels  to  be  monitored  and  local  groundwater  flow 
patterns  to  be  determined.  These  efforts  have  revealed  local  deviations  from  the  re¬ 
gional  flow  pattern,  caused  mainly  by  the  operation  of  extraction  wells  on  base  and  by 
on-base  and  off-base  water  supply  wells  (Radian  Corporation,  1991).  The  locations  of 
active  and  inactive  base  supply  wells  is  shown  in  Figure  2. 

In  the  southeast  area  of  the  base,  groundwater  in  the  upper  zones,  which  roughly  cor¬ 
respond  to  the  A,  B,  and  C  zones  described  above,  appears  to  flow  mainly  toward  the 
west-southwest,  probably  toward  active  well  BW-18  (Radian  Corporation,  1991).  Previ¬ 
ous  investigations  had  noted  a  local  flow  to  the  northeast  toward  BW-8  prior  to  1985, 
when  the  well  was  taken  off-line  (McClaren,  1986).  Active  well  BW-10  may  still 
influence  flow  patterns  in  this  area.  Pumping  wells  southeast  of  McClellan  AFB  may 
also  influence  local  flow  patterns  (Radian  Corporation,  1991). 
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Groundwater  flow  in  the  southwest  and  central  portions  of  the  base  appears  to  be 
toward  the  south-southwest.  Locally,  flow  appears  to  be  converging  toward  active  pro¬ 
duction  well  BW-18.  However,  groundwater  flow  may  also  be  influenced  by  the  pump¬ 
ing  of  off-base  supply  wells  located  south  of  the  base  (Radian  Corporation,  1991). 

In  the  northwest  area  of  the  base,  groundwater  in  the  uppermost  zones  appears  to  be 
flowing  toward  extraction  wells  on  the  northwest  base  boundary.  Flow  directions  in  the 
north  and  northeast  areas  of  the  base  are  mainly  toward  the  southwest  in  the  upper¬ 
most  zones.  Lack  of  data  prevent  an  understanding  of  flow  directions  in  the  deeper 
zones  (Radian  Corporation,  1991). 

Vertical  gradients  of  groundwater  flow  have  been  generally  downward  around  McClel¬ 
lan  AFB,  as  groundwater  moves  to  points  of  discharge  in  pumping  wells.  The  stiongest 
downward  gradients  have  been  observed  in  the  uppermost  zones.  However,  gradients 
vary  seasonally  and  locally  in  response  to  patterns  of  pumping  (Radian  Corporation, 
1991). 

Aquifer  tests  have  been  performed  in  many  parts  of  the  base  by  various  contractors  as 
part  of  ongoing  environmental  investigations.  Results  have  been  varied,  both  because 
of  the  different  lengths  of  the  tests  and  methods  used  to  interpret  the  data,  and  be¬ 
cause  of  the  natural  heterogeneity  of  the  subsurface  geology.  Values  of  transmissivity 
have  ranged  from  about  1,200  to  28,600  gpd/ft,  while  values  of  hydraulic  conductivity 
have  ranged  from  about  97  to  500  gpd/ft^  (Radian  Corporation,  1990). 

Groundwater  levels  beneath  McClellan  AFB  have  declined  more  than  60  feet  during 
the  20th  century  because  of  withdrawals  for  agriculture  and  urban  water  uses 
(McLaren,  1986).  Today,  the  water  table  occurs  at  a  depth  of  about  95  to  105  feet 
beneath  the  surface,  with  seasonal  fluctuations  of  up  to  5  feet.  In  the  deeper  zones, 
groundwater  occurs  under  generally  semiconfined  conditions  (Radian  Corporation, 
1991). 


Wells  to  be  Decommissioned  or  Modified 

Information  on  McClellan  AFB  production  wells  was  obtained  by  a  search  of  files  at 
the  base  Civil  Engineering  Section  and  the  California  DWR,  and  by  a  review  of  envi¬ 
ronmental  reports  previously  issued  by  the  base. 

McClellan  AFB  has  established  a  consecutive  numbering  sequence  for  its  supply  wells. 
As  it  has  acquired  or  constructed  wells,  it  has  assigned  them  the  next  available  number 
in  sequence.  Today,  29  wells  have  been  assigned  numbers  (Luhdorff  and  Scalmanini 
Consulting  Engineers  [LSCE],  1984). 

This  section  provides  information  on  the  six  base  supply  wells  scheduled  for  decom¬ 
missioning  or  modification  under  the  present  Phase  II  task  order  (BW-7,  -8,  -13,  -17, 
-20,  and  -28)  and  the  four  wells  at  Camp  Kohler  (LW-1  and  -2,  and  the  two  seismic 
wells).  Available  Well  Drillers’  Reports  for  base  supply  wells  are  presented  in  Appen¬ 
dix  B.  The  known  locations  of  the  wells  are  shown  in  Figures  2  and  3. 
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Base  Well  7 


History  and  Well  Data 

BW-7  is  located  in  the  southeastern  part  of  McClellan  AFB  in  a  parking  lot  about 
100  feet  east  of  Building  429  (see  Figure  5).  All  that  is  visible  today  is  a  12-inch-diam- 
eter  steel  casing  extending  about  3  feet  above  the  pavement  and  fitted  with  a  remov¬ 
able  steel  cap.  Previously,  there  was  some  confusion  about  whether  this  well  was  BW-7 
or  BW-16,  thought  to  be  located  in  the  vicinity  of  Building  440  immediately  across  Dud¬ 
ley  Boulevard.  However,  research  has  indicated  that  the  well  is  most  likely  BW-7. 

BW-7  was  first  located  in  1982  by  Engineering-Science  as  part  of  the  Phase  II  Installa¬ 
tion  Restoration  Program  (IRP)  at  McClellan  AFB.  Establishing  the  location  of  BW-7 
was  included  as  an  IRP  activity  because  of  the  potential  for  cross-contamination  of 
aquifers  by  contaminants.  Interviews  with  base  personnel  had  led  Engineering-Science 
to  believe  that  the  well  had  been  grouted  in  the  late  1960s  or  early  1970s,  but  utility 
records  provided  only  an  approximate  location  for  the  well  and  contained  no  record  of 
previous  abandonment.  Engineering-Science  located  the  buried  well  building  with  a 
magnetic  flux  indicator,  and  the  site  was  excavated.  This  excavation  revealed  that  the 
well  was  sealed  with  a  non-waterproof  fabricated  cap  and  confirmed  previous  records 
that  described  a  24-inch  conductor  casing  enclosing  the  12-inch  casing,  with  a  gravel 
pack  annulus.  After  sounding  the  well,  it  was  found  that  an  obstruction  was  present  at 
a  depth  of  80  feet.  An  extension  was  welded  onto  the  casing  to  bring  it  above  grade, 
and  the  excavation  was  filled  in.  Engineering-Science  then  attempted  to  drill  out  the 
obstruction,  presumed  to  be  grout,  through  "rotary-wash"  drilling,  but  was  unsuccessful 
(Engineering-Science,  1983). 

Well  construction  details  for  BW-7,  obtained  from  McClellan  AFB  Civil  Engineering 
records,  are  summarized  in  Table  1.  It  is  uncertain  when  the  well  was  constructed.  A 
well  log  obtained  from  DWR  (Appendix  B)  indicates  that  the  well  was  drilled  in  1941 
by  "Aulman,"  but  the  lithology  on  this  log  conflicts  with  base  records  and  casts  doubt  on 
its  accuracy.  According  to  Luhdorff  and  Scalmanini  (1984),  the  gravel  pack  was  not 
destroyed  during  the  previous  abandonment  of  BW-7.  A  recent  sounding  of  BW-7  con¬ 
ducted  for  this  project  confirmed  an  obstruction  at  a  depth  of  about  80  feet  below 
grade. 
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Table  1 

Well  Data:  Base  Well  7 

Location: 

East  of  Building  429  on  Dudley 
Boulevard 

Status: 

Inactive  since  19SS  due  to  contam¬ 
ination 

Driller: 

Aulman 

Method: 

Rotary 

Date: 

July  1941 

Surface  Conductor  Casing  Diameter: 

24  inches 

Depth: 

50  feet 

Seal: 

Concrete 

Depth: 

25  to  50  feet 

Blank  Casing: 

12-inch'diameter  #10 
steel  double  casing 

Depth: 

0  to  398  feet 

Borehole  Diameter: 

22  inches 

Depth: 

50  to  398  feet 

Perforations: 

Type  of  perforation 
uncertain 

Depth: 

170  to  398  feet 

Gravel  Pack: 

Pea  gravel 

Depth: 

0  to  398  feet 

Groundwater  Quality 

According  to  base  records,  BW-7  went  inactive  in  1955  due  to  the  presence  of  a  con¬ 
taminant  variously  described  as  "oil"  and  "solvent."  Engineering-Science  referred  to  the 
contaminant  as  cresylic  acid  (Engineering-Science,  1983),  and  Luhdorff  and  Scalmanini 
referred  to  it  as  phenols  (Luhdorff  and  Scalmanini,  1984).  Base  records  indicate  that 
the  contaminant  was  first  detected  in  a  water  main  in  November  1954,  and  discovered 
in  BW-7  in  June  1955.  The  well  was  placed  on  inactive  status  in  July  1955  after  a  long 
period  of  pumping  failed  to  eliminate  the  oily  contamination.  The  pump  was  pulled  in 
September  1955  and  various  attempts  to  rehabilitate  the  well  through  pumping  out  the 
contaminant  were  made  through  1959.  Records  indicate  that  from  1.5  to  8  feet  of 
floating  product  were  measured  in  the  well  at  various  times  during  that  period,  with  the 
source  of  the  contamination  uncertain.  A  video  survey  run  in  the  well  in  1959  found 
the  casing  to  contain  "heavy  slime  and  algae,"  as  well  as  oil. 

Samples  collected  from  monitoring  wells  in  the  vicinity  of  BW-7  have  contained  con¬ 
taminants.  Well  67,  located  about  1,200  feet  northeast  of  BW-7,  contained  1.1  ppb  of 
1,1,1-trichloroethane  (1,1,1-TCA)  in  1985,  and  4.7  ppb  of  1,2-dichloroethane  (1,2-DCA) 
in  1986  (Radian  Corporation,  1990).  Recent  investigations  of  shallow  groundwater  con¬ 
tamination  found  64  ppb  of  TCE  in  the  second  quarter  of  1991  in  Well  203,  about 
250  feet  northeast  of  BW-7,  and  2,400  ppb  in  Well  209,  about  750  feet  north  of  BW-7. 
Each  of  these  wells  is  potentially  upgradient  of  BW-7.  Lower  concentrations  of  TCE 
were  found  at  deeper  zones  in  monitoring  wells  near  BW-7  (Radian  Corporation, 
1991). 
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Local  Geology 

A  driller’s  log  of  subsurface  geology  encountered  during  the  drilling  of  BW-7  was  locat¬ 
ed  in  base  records.  This  log  describes  varying  intervals  of  clay,  hardpan,  sand,  and  gra¬ 
vel  along  the  borehole.  Of  greatest  concern  in  abandonment  are  the  depths  of  sand 
and  gravel  zones,  where  formation  losses  of  cement  may  potentially  take  place.  Be¬ 
cause  the  entire  well  is  cemented  during  the  decommissioning  approach  taken  at 
McClellan  AFB,  the  location  of  zones  of  lower  permeability,  such  as  clay  and  hardpan, 
are  of  lesser  importance.  The  driller’s  log  describes  the  following  depths  of  sand  and 
gravel  zones:  sand  and  fine  gravel  from  115  to  130  feet;  sand  and  gravel  from  181  to 
192  feet;  fine  gravel  and  sand  from  196  to  224  feet;  fine  gravel  from  255  to  261  feet; 
fine  sand  and  gravel  from  269  to  277  feet;  cobbles  and  gravel  from  281  to  295  feet;  and 
intermingled  sand  and  gravel  with  hard  layers  from  325  to  398  feet.  The  most  perme¬ 
able  of  the  intervals  appear  to  be  from  196  to  224  feet,  255  to  261  feet,  and  281  to 
295  feet.  The  water  table  was  about  103  feet  below  the  ground  surface  near  BW-7  in 
the  second  quarter  of  1991  (Radian  Corporation,  1991). 

Base  Well  8 

History  and  Well  Data 

There  are  conflicting  data  both  on  well  construction  details  and  subsurface  lithology  at 
BW-8.  This  well  is  located  in  Pumphouse  Building  91,  which  is  adjacent  to  and  north 
of  Building  338  on  Howard  Street  in  the  eastern  part  of  McClellan  AFB  (see  Fig¬ 
ure  6).  A  well  log  for  BW-8  obtained  from  DWR  is  included  in  Appendix  B.  McQel- 
lan  AFB  files  and  drawings,  and  a  1980  video  survey  were  also  reviewed  for  BW-8. 
Well  construction  details  taken  from  the  video  survey  and  the  LSCE  (1984)  report  are 
summarized  in  Table  2. 


Table  2 

Weil  Data:  Base  Well  8 

Location: 

Inside  Building  91  on  Howard 

Street  (north  of  Building  338) 

Status: 

Inactive  since  1985  due  to  high 
iron  and  magnesium  levels 

Driller: 

Unknown 

Method: 

Rotary 

Date:  July  1942 

Surface  Conductor  Casing  Diameter: 

24  inches 

Depth:  43  feet 

Seal: 

Concrete 

Depth:  18  to  43  feet 

Blank  Casing: 

12-inch-diameter  10-gage 
double  steel 

Depth:  625  feet 

Borehole  Diameter: 

22  inches 

Depth:  732  feet 

Perforations: 

Unknown 

Depth:  Unknown 

Gravel  Pack: 

Unknown 

Depth:  Unknown 
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FIGURE  6 

LOCATION  OF  BASE  WELL  NO.  8 
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According  to  the  well  log  obtained  from  DWR,  BW-8  was  drilled  in  July  1942.  No 
other  information  is  available  on  the  age  of  the  well.  However,  a  notation  on  the  log 
indicates  the  data  were  obtained  from  the  Army,  and  other  data  on  the  log  conflict  with 
data  on  file  at  McClellan  AFB.  Well  construction  details  are  available  on  Drawing 
No.  U-44  on  file  at  the  base,  on  the  well  log  obtained  from  DWR,  on  a  handwritten 
note  on  file  at  the  base,  from  correspondence  from  a  pump  contractor  (Odell,  1980), 
and  from  the  L&S  report  (L&S,  1985).  The  L&S  report  references  Air  Force  Drawing 
P.U.  662,  not  found  during  this  investigation.  Information  was  also  obtained  from  a 
downhole  video  survey  performed  in  1980,  and  reviewed  for  this  investigation. 

All  of  the  data  sources  agree  that  BW-8  contains  a  43-foot,  24-inch-diameter,  10-gage 
double  steel  conductor  casing.  The  outside  of  this  conductor  casing  is  sealed  with  con¬ 
crete  from  18  to  43  feet.  Most  of  the  sources  agree  that  the  production  casing  is 
12-inch-diameter,  10-gage  double  steel.  However,  the  pump  contractor’s  letter  states 
that  the  casing  is  10  inches  in  diameter.  According  to  the  drawings  and  the  handwrit¬ 
ten  note,  the  casing  was  contained  within  a  22-inch-diameter  borehole  that  extended 
from  the  conductor  casing  to  the  bottom  of  the  well. 

The  depth  of  the  casing  is  uncertain.  LSCE  (1984)  state  that  the  casing  extends  to 
approximately  625  feet.  This  depth  was  confirmed  in  the  1980  video  survey.  However, 
the  drawings  show  the  casing  extending  to  389  feet,  while  the  well  log  and  handwritten 
note  state  that  it  extends  to  398  feet.  A  note  on  one  of  the  drawings  declares  that 
there  is  a  "large  cavity"  from  666  feet  to  the  bottom  at  785  feet.  The  pump  contractor 
also  states  that  the  depth  of  the  well  is  800  feet.  The  1980  video  survey  revealed  that 
an  open  hole  extended  beyond  the  bottom  of  the  casing  to  a  depth  of  732  feet.  This 
hole  appeared  to  be  larger  than  the  casing. 

Similarly,  the  perforated  interval  of  the  casing  is  uncertain.  The  drawings  show  the  well 
as  perforated  from  170  to  389  feet.  The  well  log  and  handwritten  note  state  the  per¬ 
forations  as  extending  from  170  to  398  feet.  Luhdorff  and  Scalmanini  state  that  infor¬ 
mation  on  the  perforated  interval  was  unavailable,  while  the  handwritten  note  on  the 
drawing  states  that  there  are  no  perforations.  Perforations  were  not  visible  on  the 
video  survey,  but  this  may  have  been  due  to  the  scale  present  on  the  casing.  However, 
it  is  also  uncertain  whether  the  well  casing  is  enclosed  within  a  gravel  pack. 

BW-8  contains  a  Peerless  oil-lubricated  turbine  pump  with  a  100-hp  electric  motor. 
Records  conflict  on  the  depth  at  which  the  pump  is  set,  being  either  170  feet  (LSCE, 
1985)  or  200  feet  (Odell,  1980).  During  a  1980  pump  service,  the  pump  column  had  to 
be  jacked  out  of  the  well,  since  the  pump  column  and  well  casing  were  apparently  not 
in  plumb  (Odell,  1980).  Base  records  indicate  that  in  a  pump  test  in  1980  the  well  dis¬ 
charged  1,046  gpm  with  a  drawdown  of  21  feet,  for  a  specific  capacity  of  49.8  gpm/ft. 
BW-8  is  completed  below  grade  in  Building  91,  a  concrete  pumphouse.  Access  is 
through  a  10-foot-square  trapdoor  in  the  roof. 

During  Phase  II,  the  pump  will  be  removed  from  BW-8  and  a  downhole  video  survey 
performed  in  the  casing.  If  the  casing  is  obscured  by  iron  bacteria,  it  will  be  cleaned 
and  a  second  video  survey  will  be  performed.  The  video  survey  will  then  reveal  the 
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actual  construction  details  and  confirm  which  data  set,  if  any,  actually  describes  the  well 
construction  details  of  BW-8. 


Groundwater  Quality 

According  to  base  records,  BW-8  was  placed  on  standby  status  in  1985  due  to  high  iron 
and  magnesium  levels.  Other  contaminants  have  also  been  detected  in  BW-8,  the  most 
notable  being  TCE.  The  highest  level  of  TCE  found  in  this  well  was  61  ppb  in  1981 
(Radian  Corporation,  1991).  There  are  few  wells  located  in  the  immediate  vicinity  of 
BW-8.  However,  Monitoring  Well  (MW-)  178,  located  about  700  feet  southwest  of 
BW-8,  contained  90  ppb  of  TCE  and  16  ppb  of  carbon  tetrachloride  in  April  1991 
(Radian  Corporation,  1991).  BW-12,  located  about  700  feet  west-southwest  of  BW-8, 
contained  trace  amounts  of  pesticides  and  herbicides  and  levels  of  TCE  ranging  up  to 
54  ppb  in  1982  (Engineering  Science,  1983).  Monitoring  Well  210,  located  about 
900  feet  north  of  BW-8,  contained  3.7  ppb  of  TCE  and  4.5  ppb  of  carbon  tetrachloride 
in  May  1991.  Monitoring  Well  212,  located  about  1,100  feet  northeast  of  BW-8,  con¬ 
tained  5.5  ppb  of  TCE,  and  trace  amounts  of  1,1,1-TCA  and  chloroform  in  April  1991. 
Each  of  the  monitoring  wells  described  here  is  completed  in  the  shallow  groundwater 
zone.  Groundwater  in  this  area  flows  mainly  toward  the  southwest,  although  produc¬ 
tion  wells  located  south  of  the  base  may  influence  flow  directions  in  the  vicinity  of 
BW-8  (Radian  Corporation,  1991). 

Local  Geology 

As  with  the  well  construction  details,  conflicting  data  represent  the  borehole  lithology  at 
BW-8.  Three  versions  purport  to  represent  the  lithology  recorded  by  the  driller.  One 
version  is  found  on  the  well  log  obtained  from  DWR  and  a  handwritten  note  on  file  at 
the  base;  another  version  is  found  on  two  separate  drawings  on  file  at  the  base;  and  a 
third  version  is  found  in  LSCE  (1984)  and  yet  another  drawing  on  file  at  the  base. 

Borehole  lithology  is  important  at  BW-8  because  this  well  is  not  intended  to  be  decom¬ 
missioned.  Rather,  the  objective  is  to  seal  the  uppermost  groundwater  zone  where  con¬ 
taminants  are  potentially  found  (within  about  200  feet  of  the  ground  surface),  and  then 
return  the  well  to  service  on  a  standby  basis  for  use  in  fire  emergencies. 

It  would  be  desirable  to  seal  the  well  in  a  unit  of  low  permeability  at  a  depth  of  be¬ 
tween  about  160  to  200  feet.  Above  this  depth,  it  is  useful  to  know  the  zones  that  may 
contain  materials  of  high  permeability,  where  losses  of  cement  to  the  formation  may 
potentially  occur.  The  depth  to  groundwater  in  spring  1991  was  about  107  feet  (Radian 
Corporation,  1991). 

Following  the  video  survey  of  BW-8,  it  may  be  possible  to  determine  which  geologic  log 
accurately  depicts  the  lithology  at  BW-8.  If  the  survey  reveals  one  data  set  to  accurate¬ 
ly  describe  the  well  construction  details,  the  associated  geologic  log  will  most  likely  will 
describe  the  subsurface  lithology. 
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Base  Well  13 


History  and  Well  Data 

BW-13  is  located  in  Building  614,  a  concrete  pumphouse  located  about  150  feet  south 
of  Dudley  Boulevard  in  the  southern  part  of  McClellan  AFB.  Figure  7  shows  the 
location  of  BW-13  and  Table  3  summarizes  the  available  information  on  this  well. 
Original  construction  drawings  and  well  logs  were  not  located  for  BW-13.  Data  are 
derived  mainly  from  a  photolog  taken  in  1961  and  pump  service  records  on  file  at  Civil 
Engineering,  and  LSCE  (1984). 


Table  3 

Well  Data:  Base  Well  13 

Location: 

Inside  Building  614  on  Dudley 
Boulevard  (south  edge  of  base) 

Status: 

Inactive  since  1988  due  to  TCE 
and  carbon  tetrachloride  contami¬ 
nation 

Driller: 

Unknown 

Method: 

Rotary 

Date:  1945 

Surface  Conductor  Casing  Diameter: 

Unknown 

Depth:  Unknown 

Seal: 

Unknown 

Depth:  Unknown 

Blank  Casing: 

14-inch-diameter  steel 
reducing  to  12-inch-di- 
ameter  steel  at  147  feet 

Depth:  0  to  391  feet 

Borehole  Diameter: 

Unknown 

Depth:  0  to  391  feet 

Perforations: 

Unknown  type 

Depth:  178  feet-total  depth 

Gravel  Pack: 

Gravel 

Depth:  0  to  391  feet 

The  1961  photolog  noted  the  following  problems  in  the  casing:  possible  hole  from  120 
to  122  feet;  vertical  seam  open  from  156  to  166  feet,  170  to  177  feet,  and  192  to 
196  feet;  and  light  to  moderate  scale  from  274  to  391  feet.  During  a  servicing  of  the 
pump  in  1982,  it  was  noted  that  the  well  was  very  crooked.  The  pump  is  a  Peerless 
turbine  pump  set  at  a  depth  of  160  feet,  with  an  electric  motor.  A  1988  pump  test 
found  that  the  well  discharged  424  gpm,  with  a  specific  capacity  of  31.4  gpm/ft  of  draw¬ 
down.  BW-13  is  completed  below  grade.  Access  is  through  a  4-foot  by  4-foot  trapdoor 
in  the  roof  of  Building  614. 
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Groundwater  Quality 

BW-13  was  removed  from  service  in  September  1988  after  a  series  of  sampling  epi¬ 
sodes  found  carbon  tetrachloride  above  the  Maximum  Contaminant  Level  (MCL)  of 
5  ppb.  It  had  previously  been  taken  out  of  service  for  a  time  in  1987  because  tetrac- 
hloroethylene  (PCE)  concentrations  exceeded  the  drinking  water  standard.  Weekly 
samples  collected  between  May  and  September  1988  found  carbon  tetrachloride  con¬ 
centrations  ranging  from  0.6-9.2  ppb.  TCE  was  found  at  levels  ranging  from  not-detect- 
ed  to  4.3  ppb.  Other  contaminants  detected  included  chloroform,  Freon- 113,  and 
toluene. 

Few  monitoring  wells  in  the  vicinity  of  BW-13  lie  either  upgradient  or  downgradient 
from  BW-13.  Groundwater  in  the  area  flows  nearly  due  west,  toward  BW-18,  which  is 
located  about  2,200  feet  west  of  BW-13.  MW-175,  -176,  and  -177,  located  about 
500  feet  east  of  BW-13,  contained  no  detectable  levels  of  organic  contaminants  in  April 
1991  (Radian  Corporation,  1991). 

Local  Geology 

No  borehole  lithologic  logs  are  available  for  BW-13.  However,  during  the  construction 
of  MW-175,  -176,  and  -177,  a  pilot  hole  (8-P)  was  drilled.  Both  a  geologic  and  geo¬ 
physical  log  ate  available  for  8-P.  Although  alluvial  deposits  such  as  those  in  which 
BW-8  is  constructed  tend  to  be  quite  variable,  the  logs  of  8-P  identify  permeable  zones 
that  could  affect  the  decommissioning  of  BW-13.  These  logs  show  a  very  permeable 
sand  unit  from  a  depth  of  about  92  to  105  feet;  a  gravelly  sand  from  about  220  to 
230  feet;  and  a  sand  and  gravel  unit  that  extends  from  about  360  to  390  feet.  The 
latter  unit  in  particular  may  extend  to  BW-13.  Groundwater  was  found  about  100  feet 
below  the  ground  surface  in  January  1991  (Radian  Corporation,  1991). 

Base  Well  17 

History  and  Well  Data 

BW-17  is  located  inside  Building  699,  a  pumphouse  on  the  east  side  of  Kilzer  Avenue 
about  750  feet  north  of  Dudley  Boulevard  in  the  southwest  part  of  the  base.  Informa¬ 
tion  on  BW-17  was  taken  from  the  well  log  on  file  at  DWR  and  from  McClellan  AFB 
records.  Table  4  summarizes  the  known  data  and  Figure  8  shows  the  location  of 
BW-17. 
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Table  4 

Well  Data:  Base  Well  17 

Location; 

Inside  Building  699  on  Kilzer 
Avenue 

Status; 

Inactive  since  1985  due  to  TCE 
contamination 

Driller; 

Unknown 

Method; 

Cable  Tool 

Date:  Prior  to  1947 

Surface  Conductor  Casing  Diameter; 

Unknown 

Depth:  Unknown 

Seal; 

Unknown 

Depth;  Unknown 

Blank  Casing: 

16-inch-diameter  steel 

Depth:  0  to  344  feet 

Borehole  Diameter: 

16  inches 

Depth:  0  to  390  feet 

Perforations: 

Unknown 

Depth:  216  to  224  feet;  286  to 

294  feet;  302  to  312  feet 

Gravel  Pack: 

Not  applicable 

Depth;  Not  applicable 

BW-17  was  apparently  drilled  by  the  cable  tool  method,  in  which  the  casing  is  driven 
into  the  ground.  Therefore,  there  is  no  gravel  pack  surrounding  the  casing.  The  well 
was  originally  drilled  to  930  feet  in  depth.  However,  files  indicate  that  the  well  was 
sealed  off  below  390  feet  because  of  the  high  iron  content  of  the  water  below  that 
depth.  This  sealing  took  place  in  1947  and  consisted  of  filling  the  casing  with  mud 
from  760  to  930  feet,  and  sand  from  420  to  760  feet.  The  casing  was  then  ripped  from 
400  to  420  feet,  and  a  concrete  plug  was  set  from  390  feet  to  420  feet. 

The  original  construction  drawing  for  BW-17  described  the  perforations  as  extending 
from  216  to  225  feet,  262  to  270  feet,  284  to  290  feet,  and  300  to  308  feet  in  depth. 
The  perforated  interval  listed  in  Table  4  was  based  on  a  1971  photographic  survey  per¬ 
formed  in  the  well.  This  survey  also  described  the  bottom  of  the  well  as  lying  at 

344  feet,  rather  than  390  feet.  This  discrepancy  may  be  due  to  sediment  filling 
lowermost  section  of  the  casing. 

BW-17  currently  has  installed  a  Floway  oil-lubricated  turbine  pump  with  bowls  set  at 
150  feet.  In  1972  it  discharged  1,100  gpm  with  a  specific  capacity  of  61.1  gpm/ft  of 
drawdown.  BW-17  is  a  surface  completion  in  a  concrete  pumphouse.  Access  is 
through  a  4-foot  by  4-foot  trapdoor  in  the  roof. 

Groundwater  Quality 

Base  records  indicate  that  BW-17  was  placed  on  inactive  status  in  1985  due  to  TCE 
contamination.  However,  the  only  sample  results  that  have  been  located  to  date  show 
no  contamination  in  this  well  in  1982  (Engineering  Science,  1983).  Several  monitoring 
wells  are  located  about  700  feet  north  of  BW-17  and  are  screened  at  various  depths 
beneath  the  ground  surface.  Contamination  appears  to  be  confined  mainly  to  the 
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uppermost  groundwater  zone,  and  groundwater  flows  to  the  south  in  this  part  of  the 
base  toward  BW-18.  Monitoring  Well  120,  screened  in  this  zone,  yielded  samples  with 
TCE  concentrations  ranging  from  9.3  to  26  ppb,  chloroform  ranging  from  0.35  to 
1.9  ppb,  and  1,2-DCE  ranging  from  not-detected  to  18  ppb  between  1986  and  1988. 
The  historical  maximum  TCE  value  in  this  well  was  87  ppb  (Radian  Corporation, 
1990). 

Local  Geology 

The  original  drillers  lithology  log  for  BW-17  was  located  as  part  of  this  investigation. 
This  log  shows  the  following  intervals  of  materials  of  potentially  high  permeability  that 
may  affect  the  decommissioning  of  BW-17:  lava  sand  from  153  to  171  feet;  sand  and 
fine  rock  from  216  to  230  feet;  lava  sand  from  262  to  275  feet;  fine  gravel  from  284  to 
290  feet  and  300  to  311  feet;  and  soft  lava  sand  from  376  to  390  feet.  Groundwater 
was  found  about  100  feet  below  the  ground  surface  in  January  1991  (Radian  Corpora¬ 
tion,  1991). 

Base  Well  20 

History  and  Well  Data 

BW-20  is  located  in  a  vault  in  a  parking  lot  adjacent  to  Peacekeeper  Way  and  just 
south  of  Building  200  in  the  eastern  part  of  the  base.  It  was  drilled  in  1953  to  replace 
nearby  BW-9,  which  supposedly  collapsed,  and  has  recently  served  as  a  standby  emer¬ 
gency  source  for  Building  200.  Well  construction  details  are  taken  mainly  from  con¬ 
struction  drawings  on  file  at  McClellan  AFB  and  are  summarized  in  Table  5.  Figure  9 
shows  the  location  of  BW-20. 

BW-20  is  equipped  with  a  Johnson  oil-lubricated  turbine  pump  with  a  75-hp  electric 
motor.  Capacity  of  the  well  is  uncertain.  Access  to  the  well  is  through  a  removable 
concrete  lid  supported  by  metal  gridwork. 
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Table  5 

Well  Data:  Base  Well  20 

Location; 

South  of  Building  200  in  parking 
lot  next  to  Peacekeeper  Way 

Status: 

Standby  source  for  Building  200 

Driller: 

Western  Well  Drilling  Company 

Method: 

Rotary 

Date:  October  1953 

Surface  Conductor  Casing  Diameter: 

32-inch  steel 

Depth;  67  feet 

Seal: 

Cement  Grout 

Depth:  0  to  67  feet 

Blank  Casing: 

14-inch-diameter  steel 

Depth;  0  to  600  feet 

Borehole  Diameter: 

32  inches 

Depth:  67  to  600  feet 

Perforations: 

1/8-inch  X  3-inch  slots 

Depth:  178  to  190  feet,  234  to 

274  feet,  338  to  374  feet, 

494  to  506  feet,  564  to 

598  feet 

Gravel  Pack: 

3/16-  to  3/8-inch  pea 
gravel 

Depth:  0  to  600  feet 

Groundwater  Quality 

No  data  were  located  on  groundwater  quality  in  BW-20.  However,  sample  data  exist 
for  MW-210  and  -211,  located  about  500  feet  east  of  BW-20.  Groundwater  in  this  area 
of  the  base  flows  from  east  to  west,  so  these  wells  are  approximately  upgradient  from 
BW-20.  MW-210,  screened  in  the  uppermost  groundwater  zone,  contained  TCE  at 
4.1  ppb,  carbon  tetrachloride  at  6.1  ppb,  and  1,1-DCE  at  0.76  ppb  in  May  1991. 
MW-211,  constructed  adjacent  to  210  and  screened  in  a  deeper  zone,  contained  TCE  at 
1.0  ppb  and  benzene  at  0.40  ppb  in  May  1991  (Radian  Corporation,  1991). 

Local  Geology 

The  original  driller’s  log  is  available  at  McClellan  AFB.  This  log  shows  units  of  poten¬ 
tially  high  permeability  that  may  affect  the  decommissioning  of  BW-20  at  the  following 
depths:  fine  sand  from  200  to  204  feet;  loose  fine  to  medium  sand  from  354  to 
381  feet;  fine  to  medium  sand  from  491  to  505  feet;  and  fine  to  coarse  sand  and  sandy 
silt  from  550  to  600  feet.  A  pilot  hole  drilled  in  conjunction  with  MW-210  and  211  in 
May  1990  lies  about  500  feet  from  BW-20.  Geologic  and  geophysical  logs  indicate  that 
a  zone  of  permeable  sands  and  gravels  lies  at  a  depth  of  145  to  160  feet. 
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Base  Well  28 


History  and  Well  Data 

BW-28  is  located  on  Patrol  Road  next  to  Building  1082  along  the  northwest  boundary 
of  McClellan  AFB.  According  to  base  personnel,  this  private  domestic  well  was 
obtained  by  the  Air  Force  during  a  land  purchase.  Construction  details  are  derived 
from  a  diagram  on  file  at  McClellan  AFB  and  are  summarized  in  Table  6.  Figure  10 
shows  the  location  of  the  well.  BW-28  is  located  outdoors  and  contains  a  2-hp  Town 
and  Country  submersible  pump  capable  of  discharging  about  30  gpm  (LSCE,  1984). 
Water  Department  personnel  stated  that  the  water  table  dropped  below  the  pump 
setting  during  the  summer  of  1991. 


Table  6 

Well  Data:  Base  Well  28 

Location: 

Next  to  Building  1082  on  Patrol 
Road  on  the  northwest  base  boun¬ 
dary 

Status: 

Inactive  since  about  1990 

Driller: 

Unknown 

Method: 

Cable  Tool 

Date:  1966 

Surface  Conductor  Casing  Diameter: 

14  inches 

Depth:  76  feet 

Seal: 

Cement  Grout 

Depth:  0  to  60 

Blank  Casing: 

8-inch-diameter  steel 

Depth:  0  to  248  feet 

Borehole  Diameter: 

Not  applicable 

Depth:  76  to  248  feet 

Perforations: 

Milled  slots 

Depth:  144  to  147  feet;  205  to 

212  feet;  233  to  236  feet 

Gravel  Pack: 

Not  applicable 

Depth:  Not  applicable 

Groundwater  Quality 

Limited  data  are  available  for  samples  collected  from  BW-28.  According  to  McClellan 
AFB  records,  samples  collected  in  1979  indicated  levels  of  cadmium  and  chromium 
above  drinking  water  standards,  but  these  samples  were  later  determined  to  be  in 
error.  Samples  collected  by  Engineering-Science  in  1982  found  no  detectable  levels  of 
volatile  organics,  but  did  find  the  herbicides  2,4-D  and  2,4,5-T  at  levels  of  0.008  ppb, 
and  0.002  ppb,  respectively  (Engineering-Science,  1983). 
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A  double  completion  monitoring  well  was  constructed  in  1982  about  500  feet  northeast 
of  BW-28.  Groundwater  in  this  area  appears  to  move  south  to  southwesterly  (Radian 
Corporation,  1991).  The  shallow  well,  MW- 18s,  was  screened  across  the  water  table  at 
a  depth  of  90  to  100  feet.  The  deeper  well,  MW-18d,  was  screened  from  130  to 
140  feet  below  the  ground  surface.  Samples  collected  from  MW- 18s  in  1982  contained 
the  following  concentrations  of  pesticides  and  herbicides:  aldrin-0.052  ppb;  alpha-BHC- 
0.032  ppb;  lindane-0.036  ppb;  heptachlor  epoxide-0.027  ppb;  and  2,4-0-0.138  ppb.  A 
1982  sample  collected  from  MW-18d  had  the  following  concentrations  of  pesticides  and 
herbicides:  aldrin-0.01  ppb;  beta-BHC-0.005  ppb;  heptachlor  epoxide-0.017  ppb;  2,4-D- 
0.122  ppb;  and  2,4,5-T-0.022  ppb  (Engineering- Science,  1983).  More  recent  data  have 
not  been  located  for  these  wells. 

Local  Geology 

The  driller’s  log  showing  lithology  at  BW-28  was  not  located  for  this  investigation.  A 
geologic  log  for  nearby  MW- 18  was  obtained,  however.  This  log  describes  silts  and 
clays  for  nearly  the  entire  interval  of  the  borehole,  with  only  minor  zones  of  sandy 
materials. 

Camp  Kohler  Wells 
History  and  Well  Data 

Laundiy  Wells.  Camp  Kohler  is  a  35-acre  annex  of  McClellan  AFB  located  about 
1  mile  east  of  the  main  McClellan  AFB  facility  on  Roseville  Road  (see  Figure  1).  A 
large  military  laundry  was  operated  here  from  about  1942  to  1973.  This  laundry  has 
since  been  demolished  and  the  site  is  currently  vacant  except  for  a  Federal  Aviation 
Administration  radar  facility  and  office  building.  Four  wells  are  located  at  Camp 
Kohler,  as  shown  on  Figure  2. 

The  laundry  used  two  water  supply  wells,  identified  as  LW-1  and  -2.  Although  the 
laundry  operations  discontinued  in  1973,  a  previous  investigation  determined  that  the 
wells  were  used  as  a  drinking  water  source  until  1981.  An  attempt  was  made  to  sample 
the  wells  in  1985,  but  it  was  found  that  the  wells  were  abandoned  with  their  pumps  still 
in  place  (Radian  Corporation,  1985).  These  wells  are  not  visible  today.  No  records  are 
available  at  McClellan  AFB  regarding  the  fate  of  these  wells,  nor  do  either  of  the  two 
area  water  districts,  Northridge  Water  District  and  Arcade  Water  District,  have  any 
information  on  the  wells. 

Investigation  of  McClellan  AFB  records  uncovered  slides  taken  during  a  photographic 
survey  of  LW-1  and  -2  in  1971.  In  addition,  an  Eaton  Drilling  Company  well  log  was 
located.  According  to  Marshall  Eaton,  the  log  most  likely  refers  to  LW-2  (Eaton,  1991, 
pers.  comm.).  Other  Camp  Kohler  well  records  were  located  at  McClellan  AFB  and 
DWR,  but  appear  to  refer  to  one  or  more  wells  in  other  parts  of  Camp  Kohler  beyond 
the  present  boundaries.  Formerly,  Camp  Kohler  occupied  a  much  larger  tract  of  land 
than  at  present. 
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According  to  this  research,  LW-1  was  about  420  feet  deep.  Although  iron  bacteria 
obscured  much  of  the  casing,  perforations  were  visible  at  depths  of  138  feet,  356  to 
358  feet,  396  to  400  feet,  and  404  to  420  feet.  LW-2  was  constructed  in  1955  to  a 
depth  of  514  feet.  This  well  contairied  a  50-foot,  24-inch-diameter  conductor  casing, 
and  496  feet  of  14-inch-diameter,  3/16-inch  steel  production  casing.  Perforations  con¬ 
sisted  of  3/16-inch  by  2-inch  vertical  slots  at  depths  of  190  to  202  feet,  238  to  248  feet, 
264  to  284  feet,  320  to  330  feet,  347  to  355  feet,  380  to  411  feet,  437  to  440  feet,  463  to 
468  feet,  and  476  to  496  feet.  The  casing  was  contained  within  a  filter  pack  consisting 
of  3/8-  to  3/4-inch  pea  gravel. 

As  a  part  of  the  present  investigation,  the  locations  of  the  former  wells  were  tentatively 
identified  by  a  team  of  surveyors  using  old  maps  of  the  laundry  complex.  These  loca¬ 
tions  were  then  excavated  with  a  backhoe.  LW-1  was  successfully  located  by  this 
method.  The  excavation  found  that  LW-1  was  abandoned  with  concrete  about  3  feet 
below  the  ground  surface.  No  evidence  of  the  pump  was  visible.  However,  LW-2  was 
not  located,  even  though  several  pits  were  excavated.  Based  on  the  1985  Radian  report 
and  the  verification  that  LW-1  was  abandoned,  it  is  probably  safe  to  conclude  that 
LW-2  has  also  been  abandoned. 

Seismic  Wells.  The  other  two  wells  at  Camp  Kohler  were  constructed  as  part  of  a  seis¬ 
mic  survey.  These  wells,  known  as  the  Seismic  Well  and  the  Triax  Hole,  are  still  pres¬ 
ent.  According  to  construction  diagrams  on  file  at  McClellan  AFB,  the  wells  were 
constructed  in  1969.  It  is  uncertain  why  the  survey  was  performed  or  who  constructed 
the  wells.  The  Seismic  Well  is  500  feet  deep  and  contains  7-inch-diameter  17.0#  API 
Grade  steel  casing  that  extends  about  1.5  feet  above  grade.  The  borehole  diameter  is 
unknown.  The  Triax  Hole  is  200  feet  deep  and  contains  11  3/4-inch-diameter  42#  API 
Grade  steel  casing  that  extends  about  2  feet  above  grade.  The  borehole  diameter  in 
this  well  is  13^^  inches.  Both  wells  are  sealed  along  their  entire  length  with  cement  and 
are  not  open  to  groundwater  at  any  point.  Both  contain  10-foot  cement  plugs  at  their 
base. 

Cement  bond  surveys  were  conducted  in  the  seismic  wells  in  December  1991  to  evalu¬ 
ate  the  integrity  of  the  cement  seals  in  which  they  are  encased.  As  a  preparation  for 
these  surveys,  the  caps  on  the  wells  were  removed  and  the  wells  filled  with  water.  The 
quality  of  a  cement  bond  survey  is  greatly  enhanced  if  the  sonic  transmitter  is  immersed 
in  water  at  a  minimum  pressure  of  about  200  pound  per  square  inch  (psi).  Had  the 
wells  not  been  watertight,  it  would  have  been  necessary  to  pump  water  into  the  wells 
during  the  survey.  However,  the  wells  held  the  water  with  no  apparent  leakage.  The 
survey  found  that  the  seal  on  both  wells  was  adequately  bonded  to  the  casing  and  the 
borehole  wall  to  prevent  groundwater  from  migrating  among  subsurface  zones.  In  both 
wells,  minor  disruptions  in  the  seals  were  noted  at  or  above  the  water  table.  Copies  of 
the  cement  bond  logs  are  provided  in  Appendix  C. 
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Groundwater  Quality 

Camp  Kohler  was  investigated  in  1984  as  part  of  the  overall  IRP  investigation  taking 
place  at  McClellan  AFB.  The  Camp  Kohler  investigation  was  prompted  by  concern 
about  deteriorating  water  quality  in  Arcade  Water  District  Well  No.  31,  located  about 
2,000  feet  west  of  Camp  Kohler.  From  about  1960  until  the  well  was  taken  out  of  ser¬ 
vice  in  1979,  samples  from  the  well  indicated  a  gradual  increase  in  levels  of  hardness, 
chlorides  and  total  dissolved  solids  (TDS).  Hardness  (CaCOj)  increased  from  about 
150  to  600  mg/1  during  this  time,  white  chlorides  increased  from  about  75  to  450  mg/1 
and  TDS  increased  from  about  250  to  about  850  mg/1  (CH2M  HILL,  1981).  The  old 
laundry  at  Camp  Kohler  had  contained  a  concrete-lined  wastewater  holding  basin  that 
stored  wastewater  for  pumping  to  a  wastewater  treatment  plant.  The  concern  was 
whether  water  may  have  leaked  from  the  basin,  infiltrated  to  the  groundwater,  and 
migrated  to  Arcade  Well  No.  31. 

Soil  and  water  samples  were  collected  from  the  basin  in  March  1984.  Results  found 
levels  of  cadmium,  chromium,  copper,  lead,  nickel,  and  lead  high  enough  to  cause  the 
sediments  within  the  basin  to  be  classified  as  hazardous  (Radian  Corporation,  1985), 
This  finding  initiated  additional  sampling,  including  16  soil  samples  to  a  depth  of 
30  feet  in  5  borings  around  the  outside  of  the  basin;  seven  exploratory  borings  drilled 
to  an  average  depth  of  310  feet,  with  collection  of  soil  samples  and  groundwater  sam¬ 
ples  at  various  depths;  and  additional  sediment  sampling  within  the  basin. 

Results  of  groundwater  samples  found  chloride  and  TDS  levels  in  excess  of  drinking 
water  standards  in  deep  samples  from  one  boring  located  southwest  of  the  basin,  and 
the  deepest  sample  from  one  other  boring.  Iron  and  manganese  exceeded  drinking 
water  standards  in  all  groundwater  samples.  Constituents  in  soil  samples  were  general¬ 
ly  at  background  levels,  except  for  samples  taken  from  within  the  former  wastewater 
holding  basin.  These  samples  again  exceeded  hazardous  levels  (Radian  Corporation, 
1985). 

The  investigators  concluded  that  the  basin  was  not  the  source  of  the  degraded  water  in 
Arcade  Well  No.  31,  for  the  following  reasons:  the  basin  was  lined  with  concrete;  the 
groundwater  samples  containing  high  levels  of  chlorides  and  TDS  were  collected  from 
deep  zones,  and  were  not  found  in  the  uppermost  groundwater  samples;  and  a  1979 
sample  from  LW-1,  taken  when  the  well  was  being  used  as  a  drinking  water  source,  had 
shown  background  levels  of  these  constituents.  The  investigators  speculated  that 
contaminants  may  have  originated  at  a  wastewater  treatment  plant  located  east  of 
Camp  Kohler  (Radian  Corporation,  1985). 

Local  Geology 

A  drillers’  log  was  located  for  LW-2  as  part  of  this  investigation.  This  log  showed  an 
alternating  sequence  of  gravel,  sand,  and  clay.  Subsurface  permeable  zones  consisted 
of  gravel  units  at  163  to  170  feet,  191  to  197  feet,  240  to  246  feet,  270  to  281  feet,  320 
to  327  feet,  381  to  406  feet,  and  435  to  459  feet;  and  a  sand  unit  from  480  to  497  feet. 
Geologic  logs  were  kept  for  the  seven  deep  exploration  borings  completed  during  the 
1984  IRP  investigation  at  Camp  Kohler. 
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Geologic  cross  sections  were  prepared  from  these  logs  that  reveal  a  heterogeneity  typi¬ 
cal  of  alluvial  sediments  in  the  McClellan  AFB  area.  However,  zones  of  sands  and 
gravels  were  correlated  at  various  depths  among  the  boreholes.  Major  zones  of  materi¬ 
als  of  relatively  high  permeability  were  found  at  depths  of  about  140  to  160  feet;  230  to 
260  feet;  and  270  to  310  feet.  Groundwater  was  found  at  a  depth  below  115  feet. 
Although  the  groundwater  gradient  was  not  well-defined  in  the  area,  it  was  believed  to 
flowing  toward  the  southwest  (Radian  Corporation,  1985). 


Status  of  Water  Supply  Wells  at  McClellan  AFB 

A  total  of  35  wells  have  been  identified  during  data  collection  activities  associated  with 
the  well  decommissioning  program  at  McClellan  AFB.  These  include  29  water  supply 
wells  designated  in  McClellan  AFB  files  as  BW-1  through  BW-29.  Over  McClellan 
AFB’s  years  of  operation,  McClellan  AFB  has  constructed  these  wells  or  acquired  land 
with  existing  wells.  Two  additional  wells  have  been  located  at  McClellan  AFB  as  part 
of  this  investigation.  Four  wells  are  located  at  Camp  Kohler— two  former  laundry  wells, 
and  two  wells  constructed  as  part  of  a  seismic  survey,  as  described  earlier  in  this  report. 
The  locations  of  the  McClellan  AFB  wells  are  shown  in  Figure  2  and  the  locations  of 
the  Camp  Kohler  wells  are  shown  in  Figure  3.  Table  7  summarizes  the  status  of  pro¬ 
duction  wells  at  McClellan  AFB. 

Four  McClellan  AFB  wells  and  one  City  of  Sacramento  well  were  decommissioned 
during  the  first  phase  of  well  abandonment  at  the  base.  These  include  BW-1,  BW-2, 
BW-12,  BW-27,  and  City  Well  150.  Five  wells  at  McClellan  AFB,  BW-7,  BW-13, 
BW-17,  BW-20,  and  BW-28,  are  scheduled  for  decommissioning  during  Phase  II.  BW-8 
is  scheduled  for  modification  during  Phase  II.  The  four  wells  at  Camp  Kohler,  LW-1, 
LW-2,  the  Seismic  Well  and  the  Triax  Hole,  are  also  scheduled  for  decommissioning 
during  Phase  II.  Known  data  on  these  wells  has  been  summarized  in  previous  sections 
of  this  report.  Three  production  wells— BW- 10,  BW-18,  and  BW-29— are  currently 
actively  pumping  at  McClellan  AFB.  This  section  will  summarize  the  currently  known 
information  on  the  remaining  McClellan  AFB  water  supply  wells. 

Base  Wells  3,  6,  16,  and  19 

BW-3,  BW-6,  BW-16,  and  BW-19  were  originally  scheduled  for  decommissioning  during 
the  first  phase,  but  could  not  be  located  in  1990.  BW-3,  BW-16,  and  BW-19  have  now 
been  tentatively  located.  BW-3  and  BW-19  are  thought  to  be  in  the  southwest  part  of 
the  base  near  Buildings  662  and  667  at  the  intersection  of  Bell  Avenue  and  Kilzer  Ave¬ 
nue.  A  recent  field  inspection  discovered  what  appears  to  be  two  former  wells  in  a 
field  about  200  yards  west  of  the  Bell/Kilzer  intersection.  The  location  of  these  wells  is 
shown  on  Figure  11.  One  of  the  wells,  presumed  to  be  BW-3,  has  a  6-inch-diameter 
casing.  BW-3  is  thought  to  be  an  old  agricultural  well,  acquired  during  an  earlier  ex¬ 
pansion  of  the  base.  It  was  reportedly  abandoned  by  McClellan  AFB  Water  Depart¬ 
ment  personnel  (LSCE,  1984).  The  other  well,  presumed  to  be  BW-19,  contains  a 
14-inch-diameter  casing.  This  well  was  reportedly  constructed  in  1952  to  a  depth  of 
360  feet,  at  about  the  same  time  that  nearby  wells  BW-17  and  BW-18  were  constructed. 
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Table? 

Status  of  Existing  McClellan  AFB  Production  Wells 

Page  1  ot2 


Weil  No. 

Location 

Comments 

1 

Building  231 

Decommissioned  in  1991. 

2 

Building  232 

Decommissioned  in  1991. 

3 

Southwest  in  Held  near  Bell  Avenue 
and  Kilzer  Avenue 

Tentatively  located  with  BW-19.  Casing 
filled  with  concrete. 

4 

Near  Watt  Avenue  and  Roseville 

Road,  off  the  base 

Inactive.  Not  visible.  Located  on  old 
maps. 

5 

Off  the  base  on  Old  Garden  Highway 

Known  as  "Old  River  Dock  Well." 
Constructed  in  1941. 

6 

Near  Patrol  Road  and  Buildings  714 
and  715 

Inactive.  Has  not  been  located.  Thought 
to  be  old  agricultural  well. 

7 

Near  Building  429 

Will  be  decommissioned  during  Phase  II. 

8 

Building  91 

Uppermost  portion  to  be  sealed  during 
Phase  II,  then  returned  to  standby  status. 

9 

Near  Building  200 

Reported  to  have  collapsed.  Not  visible. 
Located  on  old  maps  in  parking  lot  near 
BW.20.  1 

10 

East  near  Building  93  on  O’Malley 
Avenue 

Active  well. 

11 

Southeast  of  the  Base,  near  Watt 
Avenue  and  Winona  Street 

Inactive.  Not  visible.  Located  on  old 
maps. 

12 

Building  395 

Decommissioned  in  1991. 

13 

Building  614 

Will  be  decommissioned  during  Phase  II. 

14 

Unknown 

Uncertain  status.  No  known  location. 

May  be  located  at  Whitney  and  Eastern 
Avenue. 

15 

North  of  Building  440  on  Dudley 
Boulevard 

Inactive,  status  uncertain. 

16 

Site  22  on  Patrol  Road 

Inactive.  Not  visible.  Located  on  old 
maps. 

17 

Building  699 

Will  be  decommissioned  during  Phase  II. 

18 

Southwest  near  Building  664  on 
Winters  Street 

Active  well. 

19 

Southwest  in  field  near  Bell  Avenue 
and  Kilzer  Avenue 

Tentatively  located  with  BW-3.  Casing 
filled  with  concrete.  Reported  to  have 
collapsed. 
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Table? 

Status  of  Existing  McClelian  AFB  Production  Wells 


Page  2  of  2 


Well  No. 

Location 

Comments 

20 

In  parking  lot  south  of  Building  200 

Will  be  decommis;  oned  during  Phase  II. 

21 

Near  Building  689 

Status  uncertain.  Has  not  been  located. 
Thought  to  be  an  old  agricultural  well. 
May  have  served  the  old  Aero  Club. 

22 

Near  Building  1445 

Status  uncertain.  Has  not  been  located. 
Thought  to  lie  near  northeast  comer  of 
building. 

23 

Near  Building  1455 

May  have  been  found  during  parking  lot 
construction.  Thought  to  be  an  old 
agricultural  well. 

24 

Near  Building  1455 

May  have  been  found  during  parking  lot 
construction.  Thought  to  be  an  old 
agricultural  well. 

25 

Off  the  base  at  the  Lincoln 
Communication  site 

Active  well. 

26 

Off  the  base  at  the  Davis 
Communication  site 

Active  well.  Water  may  be  conuminated. 

27 

Near  Building  1099 

Decommissioned  in  1991. 

28 

Near  Building  1082 

Will  be  decommissioned  during  Phase  II. 

29 

North  area,  in  Building  1455  on 

Perrin  Avenue 

Active  well. 

Old  29 

About  25  feet  northeast  of  BW-29 

Was  abandoned  in  1984  due  to  sand;  new 
BW-29  drilled  just  south  of  former  site. 

Boy  Scout  Well 

About  75  feet  south  of  BW-29,  near 
Building  1457 

Casing  is  visible,  but  well  status  is 
uncertain. 

LW-1 

Camp  Kohler 

Uncovered  by  backhoe.  Has  been  filled 
with  concrete. 

LW-2 

Camp  Kohler 

Located  on  old  maps,  but  not  uncovered. 
Thought  to  be  abandoned. 

Seismic  Well 

Camp  Kohler 

Casing  exterior  sealed  wtih  cement.  Not  a 
water  well. 

Triax  Hole 

Camp  Kohler 

Casing  exterior  sealed  wtih  cement.  Not  a 
water  well. 
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DUDLEY  BOULEVARD 


FIGURE  11 
LOCATION  OF 

BASE  WELLS  NO.  3  AND  19 
McClellan  air  force  base 

- CmHHl - 


These  three  wells  served  a  nearby  water  treatment  facility.  Perforations  in  BW-19 
extended  from  174  to  193  feet,  214  to  239  feet,  and  305  to  360  feet.  BW-19  is  said  to 
have  collapsed  (LSCE,  1984).  The  casing  in  both  BW-3  and  BW-19  extends  a  few 
inches  above  the  ground  surface  and  is  filled  with  concrete  with  gravel  aggregate. 

BW-16  was  thought  to  be  located  in  the  southeast  area  of  the  base,  based  on  the  recol¬ 
lections  of  Water  Department  personnel  and  a  previous  investigation  (LSCE,  1984). 
However,  during  this  investigation  an  old  map  was  located  in  McClellan  AFB  files  that 
depicts  the  location  of  BW-16  in  the  western  part  of  the  base  near  Patrol  Road.  The 
location  of  the  former  well  is  shown  in  Figure  12.  Although  the  exact  location  of  the 
well  is  shown  on  the  old  map,  it  is  not  visible  today  and  its  status  is  unknown. 

BW-6  is  also  thought  to  be  located  in  the  western  part  of  the  base,  in  the  vicinity  of  the 
present  industrial  wastewater  treatment  plant  (see  Figure  2).  According  to  LSCE 
(1984),  this  well  is  probably  another  former  agricultural  well  acquired  during  an  early 
expansion  of  the  base.  No  records  have  been  obtained  for  the  well,  nor  has  any  visible 
structure  been  observed  in  the  field. 

Base  Well  9 

BW-9  is  located  in  a  parking  lot  south  of  Building  200  on  Peacekeeper  Way  in  the 
eastern  portion  of  McClellan  AFB.  Previously  the  precise  location  of  this  well  was 
unknown.  However,  during  this  investigation  an  old  map  was  found  that  shows  the 
location  of  this  well  relative  to  known  features,  including  BW-20  and  an  existing  water 
line.  This  location  is  shown  on  Figure  13,  which  indicates  that  BW-9  lies  about  200  feet 
west  of  BW-20.  There  is  currently  no  visible  evidence  of  BW-9  at  the  site. 

Very  little  is  known  about  BW-9.  Information  presented  in  a  previous  investigation 
(LSCE,  1984)  has  been  found  to  have  been  mistaken.  According  to  Water  Department 
personnel,  BW-20  was  constructed  in  1953  to  replace  BW-9,  which  apparently  had 
collapsed.  Drawings  indicate  that  BW-9  was  located  in  subsurface  vault,  typical  of  wells 
constructed  during  WWII.  Based  on  the  well  number,  BW-9  was  probably  constructed 
after  1942,  when  BW-8  was  constructed.  No  information  has  been  found  regarding 
BW-9  well  construction  details. 

Base  Well  15 

BW-15  was  previously  thought  to  be  located  several  miles  away  from  McClellan  AFB, 
on  the  comer  of  Whitney  and  Eastern  Avenues  (LSCE,  1985).  As  part  of  this  investi¬ 
gation,  however,  old  maps  dating  from  1945  and  1955  were  found  that  located  BW-15 
immediately  north  of  Building  440,  on  Dudley  Boulevard  across  the  street  from  BW-7 
in  the  southeast  portion  of  the  base.  The  location  of  well  BW-15  is  shown  in  Figure  14. 

BW-16  had  previously  been  thought  to  be  located  in  this  area  (LSCE,  1985)  but,  as 
described  above,  was  found  to  be  located  in  the  western  part  of  the  base.  Robert 
Zenda  of  the  Water  Department  recalled  that  a  below-grade  well  was  constructed  on 
the  corner  of  Whitney  and  Eastern  Avenues  at  a  site  presently  occupied  by  a  church 
(conservation  with  Robert  Zenda,  December  18,  1991).  However,  field  inspection 
failed  to  find  any  sign  of  a  well. 
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INDUSTRIAL  WASTEWATER  TREATMENT  PLANT 


LOCATION  OF  FORMER  BURN  PIT 


PARKING  LOT  IN  FRONT  OF  BUILDING  200 


LOCATION  OF  FORMER  WELL  NO.  9 
(REPLACED  BY  WELL  NO.  20) 


WELL  NO.  20 


BUILDING  440  (FORMERLY 
RUBBER  CONSERVATION) 


LOCATION  OF  WELL  NO.  15 


CONCRETE  DRAIN 


BUILDING  443^ 
(FORMERLY  DRY 
CLEANING  BUILDING) 


LOCATION  OF  WELL  NO.  7 
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SOURCE:  McCLfLLAN  FMELO  UTILITY  MAP,  SHEET  NO.  9,  1945 


FIGURE  14 
LOCATION  OF 

BASE  WELLS  NO.  7  AND  15 

McClellan  air  force  base 

- CHMHfU - 


A  well  log  was  found  at  DWR  that  identified  a  well  located  at  the  Rubber  Conserva¬ 
tion  Building  at  McClellan  Field  (see  Appendix  B).  Old  maps  identify  Building  440  as 
the  Rubber  Conservation  Building,  and  the  building  to  the  west  as  the  Dry  Cleaning 
Facility  (presently  Building  443).  Therefore,  the  log  probably  refers  to  BW-15. 
According  to  the  log,  BW-15  was  constructed  in  1943  to  a  total  depth  of  305  feet.  The 
casing  was  12  inches  in  diameter,  and  perforated  from  a  depth  of  245  to  270  feet.  All 
that  is  visible  today  is  a  concrete  pad  with  a  circular  hole  covered  with  asphalt.  Con¬ 
crete  footings  that  were  probably  used  to  support  a  pump  motor  are  also  visible,  as  is 
a  drain  leading  away  from  the  former  well  location. 

Wells  in  the  Vicinity  of  Base  Well  29 

Four  wells  are  known  to  be  present  in  the  immediate  vicinity  of  BW-29,  an  active  pro¬ 
duction  well  located  on  Perrin  Avenue  in  the  northeastern  part  of  the  base.  These 
wells  are  thought  to  be  BW-23,  BW-24,  "old"  BW-29,  and  the  "Boy  Scout  Well."  The 
locations  of  the  wells  is  shown  in  Figure  15.  Another  well,  BW-22,  is  located  at  Build¬ 
ing  1440  about  1,300  feet  northeast  of  BW-29.  The  location  of  this  well  is  shown  in 
Figure  2. 

According  to  a  previous  investigation,  interviews  with  base  personnel  had  indicated  that 
BW-22,  BW-23,  and  BW-24  were  old  agricultural  wells  acquired  during  early  expansion 
of  McClellan  AFB.  BW-23  and  BW-24  were  thought  to  be  located  in  general  vicinity 
of  the  present  location  of  BW-29  (CSCE,  1984).  Recent  parking  lot  construction  at 
BW-27  uncovered  two  old  wells  that  may  be  BW-23  and  BW-24.  The  well  north  of 
BW-29,  assumed  here  to  be  BW-23,  had  a  6-inch-diameter  casing.  Workers  determined 
that  this  well  had  not  been  abandoned,  and  welded  a  plate  on  the  casing  (conversation 
with  Robert  Zenda,  December  18,  1991).  The  present  investigation  located  a  1984 
map  that  identified  an  "old  agricultural  well"  at  that  location.  Both  BW-23  and  BW-24 
will  be  protected  by  the  paving  contractors  for  potential  future  access  to  the  wells. 

Mr.  Zenda  of  the  Water  Department  also  described  a  well  in  this  area  called  the  "Boy 
Scout  Well."  Field  inspection  located  a  well  with  6-inch-diameter  casing  sticking  up  out 
of  the  ground  in  front  of  Building  1457  on  Perrin  Avenue.  Building  1457  has  histori¬ 
cally  been  used  for  Boy  Scout  activities  at  McClellan  AFB.  A  cap  has  been  welded 
onto  the  casing,  so  that  field  personnel  were  unable  to  determine  whether  the  well  has 
been  grouted. 

BW-29  has  been  constructed  twice  at  this  location.  The  original  well  was  built  in  1981 
by  Water  Development  Corporation.  Drawings  found  during  this  investigation  located 
the  well  at  the  position  shown  in  Figure  15.  Old  BW-29  was  drilled  to  a  total  depth  of 
604  feet,  and  then  cemented  to  a  depth  of  400  feet.  It  contained  16-inch-diameter 
casing  in  a  26-inch-diameter  borehole,  with  50  feet  of  conductor  casing.  No  informa¬ 
tion  is  available  on  the  screened  interval.  Unfortunately,  the  gravel  feed  tube  was  inad¬ 
vertently  covered  by  the  cement  sanitary  seal,  so  that  gravel  could  not  be  added  to  the 
well.  As  a  result,  the  well  began  pumping  sand.  Eventually,  so  much  sand  was  pumped 
that  a  depression  was  visible  at  the  ground  surface.  According  to  base  Civil  Engineer¬ 
ing  personnel,  the  casing  was  cut  below  grade  and  a  metal  plate  was  welded  over  it. 
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BASE  WELL  NO.  23  (6*) 


LOCATION  OF  OLD 
BASE  WELL  NO.  29 


BASE  WELL  NO.  29 


/ 


BURIED  WELL 
(BASE  WELL  NO.  24) 


BOY  SCOUT  WELL 

BUILDING  1457 


1’=50‘ 
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SOURCE:  WELL  29  PLANS.  McCLELLAN  OVA  ENGINEERINQ  DEPARTMENT. 
1990.  1984 

FIELD  INSPECTION.  1992 


FIGURE  15 

LOCATION  OF 
BASE  WELL  NO.  29 
AND  NEARBY  WELLS 
McCLELLAN  AIR  FORCE  BASE 

- a^HiiL - 


This  plate  was  then  buried.  The  present  BW-29  was  constructed  in  1984  by  the 
vlaggiora  Brothers.  BW-29  is  580  feet  deep  and  contains  190  feet  of  screen,  according 
to  McClellan  AFB  files. 

BW-22  was  located  near  one  of  the  corners  of  Building  1440,  which  houses  recreational 
equipment  checkout  for  base  personnel.  This  well  is  thought  to  have  been  an  agricul¬ 
tural  well  originally,  and  later  served  Building  1440.  Eventually  Building  1440  was 
placed  on  the  McClellan  AFB  water  supply  system.  The  fate  of  the  well  is  uncertain 
(Robert  Zenda,  1992,  pers.  comm.).  A  field  inspection  revealed  no  sign  of  the  well. 
However,  a  circuit  box  labeled  "Well  Pump"  was  found  on  the  northeast  corner  of  the 
building. 

Wells  Located  Outside  McClellan  AFB  Boundaries 

Five  wells  are  located  outside  the  present  boundaries  of  McClellan  AFB:  BW-4,  BW-5, 
BW-11,  BW-25,  and  BW-26.  Two  of  these  wells,  BW-4  and  BW-11,  are  presently  inac¬ 
tive  and  no  longer  visible.  The  other  wells  are  currently  operating  and  serving  off-base 
facilities.  A  sixth  well  is  thought  to  have  been  located  near  the  present  corner  of  Whit¬ 
ney  and  Eastern  Avenues,  but  the  status  and  number  of  this  well  is  uncertain  as  de¬ 
scribed  previously. 

Well  BW-4  is  located  south  of  Roseville  Road  about  400  feet  west  of  the  intersection 
with  Watt  Avenue  (see  Figure  16).  This  area  was  formerly  the  Winstead  Athletic  Field, 
located  in  a  region  of  McClellan  AFB  known  informally  as  "Splinter  City."  BW-4  was 
located  directly  beneath  the  bleachers  next  to  a  baseball  diamond,  and  served  as  an 
irrigation  well  for  the  field.  As  part  of  this  investigation,  maps  were  located  that  show 
the  location  of  the  former  well.  Field  inspection  revealed  no  sign  of  the  well,  but  piles 
of  concrete  rubble  are  visible  that  are  likely  the  remains  of  the  old  bleachers.  BW-4 
was  a  rotary  well  drilled  in  July  1941  to  a  depth  of  382  feet.  It  contained  12-inch-diam- 
eter  casing  that  was  perforated  from  169  to  382  feet,  and  a  24-inch-diameter  conductor 
casing  that  extended  to  a  depth  of  81  feet.  BW-4  is  known  to  be  gravel-packed,  but  the 
details  of  the  pack  and  the  borehole  diameter  are  unknown  (LSCE,  1984).  It  is  uncer¬ 
tain  when  the  well  was  taken  out  of  service,  but  Winstead  Athletic  Field  is  thought  to 
have  been  present  until  the  mid  1980s. 

Well  BW-5  is  known  as  the  "Old  River  Dock  well."  This  well  is  located  on  Old  Garden 
Highway,  several  miles  southwest  of  McClellan  AFB.  Constructed  in  1941  to  a  depth 
of  368  feet,  BW-5  is  still  in  service.  Construction  drawings  and  geologic  information  on 
the  well  are  on  file  at  the  base. 

Well  BW-11  is  located  about  75  feet  north  of  the  current  intersection  of  Winona  Street 
and  Watt  Avenue  about  one-half  mile  south  of  McClellan  AFB,  in  the  area  formerly 
known  as  "Splinter  City"  (see  Figure  17).  It  is  not  presently  visible  at  the  surface,  but 
maps  were  located  during  this  investigation  that  show  the  former  location  of  the  well. 
BW-11  was  constructed  in  1945  in  a  subsurface  vault,  as  was  typical  of  McClellan  AFB 
wells  from  that  time.  The  well  was  378  feet  deep,  according  to  a  photolog  on  file  at 
the  Base.  Casing  wa$  14-inch-diameter  steel,  reducing  to  12  inches  in  diameter  at  a 
depth  of  140  feet.  Perforations  extend  from  154  feet  to  the  total  depth  of  the  well. 
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SMUD  TRANSFORMER  STATION 
(IN  OPERATION) 


LOCATION  OF  WELL  NO.  4 
(UNDERNEATH  FORMER 
BASEBALL  BLEACHERS) 


LOCATION  OF  BUILDING  2006 
(DEMOLISHED  BASEBALL  BLEACHERS) 


SOURCE:  McO-ELLAN  FIELD  UTILITY  MAP  ,  SHEET  NO.  2,  1945 


FIGURE  16 

lcx:ation  of 

BASE  WELL  NO.  4 

McClellan  air  force  base 
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FIGURE  17 
LOCATION  OF 
BASE  WELL  NO.  1 1 
McClellan  air  force  base 
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The  well  is  thought  to  have  been  gravel  packed.  However,  details  of  the  borehole 
diameter  and  surface  seal  are  unknown.  It  is  also  uncertain  when  or  how  the  well  was 
taken  out  of  service.  However,  BW-11  was  still  online  in  1984  (LSCE,  1984).  At  some 
point  in  the  past,  BW-11  was  reported  to  have  been  contaminated  with  gasoline 
(conversation  with  Robert  Zenda,  January  3,  1992). 

Well  BW-25  is  located  at  the  Lincoln  Communication  site.  It  is  reported  to  be  an  ac¬ 
tive  well,  drilled  to  a  total  depth  of  408  feet.  Other  data  has  not  been  obtained  for  this 
well. 

Well  BW-26  is  located  at  the  Davis  Communication  site.  This  well  is  also  an  active 
well,  being  used  for  fire  protection,  irrigation,  and  cooling  tower  water.  Construction 
data  on  file  at  the  base  reveal  that  the  well  was  constructed  in  1951  to  a  depth  of 
358  feet,  with  10-inch-diameter  casing  installed  to  a  depth  of  320  feet.  However,  the 
casing  apparently  collapsed  at  a  depth  of  about  225  feet.  Subsequently  in  1986  8%-inch- 
diameter  casing  was  inserted  into  the  well.  This  casing  is  screened  from  depths  of  102 
to  122  feet,  and  140  to  201  feet.  A  cement  plug  was  placed  in  the  casing  below 
201  feet.  BW-26  has  experienced  contamination  by  TCE,  PCE,  and  1,1-DCE,  accord¬ 
ing  to  records  on  file  at  the  Water  Department.  Data  from  1988  indicate  that  TCE 
concentrations  ranged  from  trace  amounts  to  6.0  ppb  between  1986  and  1988,  while 
PCE  concentrations  ranged  from  trace  amounts  to  3.2  ppb,  and  1,1-DCE  ranged  from 
trace  amounts  to  3.0  ppb.  However,  Mr.  Zenda  stated  that  TCE  levels  had  ranged  as 
high  as  3,000  ppb  in  previous  years  (Robert  Zenda,  1992,  pers.  comm.).  Records 
indicate  that  underground  storage  tanks  were  removed  from  the  site.  Current  remedial 
efforts  include  the  implementation  of  a  Remedial  Investigation  for  groundwater 
contamination. 

Other  Wells 

Two  wells  have  not  been  located  at  McQellan  AFB.  These  include  BW-14  and  BW-21. 
No  information  has  been  found  regarding  the  location  or  disposition  of  BW-14.  It  is 
possible  that  this  well  was  located  on  the  corner  of  Whitney  and  Eastern  Avenues, 
several  miles  southeast  of  McClellan  AFB.  BW-21  is  reported  to  be  an  old  agricultural 
well.  Apparently,  this  well  served  as  the  "Aero  Club  Well."  At  some  point  in  the  past 
the  club  was  lodged  in  an  original  old  farmhouse,  that  lay  in  the  vicinity  of  the  present 
Building  696  (Conversation  with  Robert  Zenda,  January  3,  1992).  The  general  location 
of  this  well  is  in  the  south-central  portion  of  the  base  (see  Figure  2).  Further  search  of 
old  base  maps  may  precisely  locate  this  well. 


Decommissioning  Base  Wells 

Two  subcontractors  will  be  employed  in  the  abandonment  of  base  wells:  a  drilling 
subcontractor  who  will  provide  a  drill  rig  or  crane  with  a  mast  to  hang  equipment  over 
the  hole  and  other  specialized  equipment  such  as  perforating  equipment,  and  who  can 
perform  downhole  television  surveys;  and  a  subcontractor  who  specializes  in  the  mixing 
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and  p”niping  of  grouts  under  pressure  for  well  abandonments.  All  cementing 
operauu.iS  will  be  performed  under  the  supervision  of  a  California  Registered  Geologist 
or  Professional  Engineer  from  CH2M  HILL  who  will  maintain  a  chronological  record 
of  field  activities. 

Field  work  will  be  arranged  so  that  only  personnel  from  the  drilling  crew  will  be 
allowed  to  work  over  the  open  well  and  handle  oil  or  water  removed  from  it.  These 
personnel  will  be  trained  in  safety  aspects  of  work  involving  potential  contact  with  haz¬ 
ardous  materials  and  participate  in  an  ongoing  medical  evaluation  program,  as  required 
by  the  Occupational  Safety  and  Health  Administration.  CH2M  HILL  will  provide 
screening  of  ambient  air  with  a  photo-ionization  instrument.  It  is  not  anticipated  that 
base  wells  will  pose  a  safety  risk  from  hazardous  materials  if  proper  safety  procedures 
are  followed.  Safety  requirements  are  detailed  in  Appendix  A  in  the  Site  Safety  Plan. 

During  Phase  I  it  was  found  that  state  or  county  permits  were  not  necessary  for  well 
decommissioning  at  McClellan  AFB,  because  the  work  is  governed  by  the  terms  of  the 
InterAgency  Agreement,  which  provides  for  supervision  by  representatives  of  the 
various  agencies  of  the  county  and  state.  The  Well  Closure  Methods  and  Procedures 
Report  prepared  for  Phase  I  (CH2M  HILL,  1991)  contains  a  complete  description  of 
ordinary  permit  requirements  and  well  abandonment  regulations. 

All  equipment  used  in  well  abandonment  that  may  come  into  contact  with  groundwater 
will  be  decontaminated  prior  to  arrival  at  each  well.  This  decontamination  will  consist 
of  steam-cleaning.  Equipment  will  be  steam-cleaned  at  the  contractor’s  yard  prior  to 
arrival  at  the  first  well.  Equipment  that  is  used  in  wells  and  contacts  groundwater  will 
be  steam-cleaned  when  it  is  pulled  from  the  well.  Steam-cleaning  water  will  be  allowed 
to  run  back  down  the  well  to  avoid  disposal  problems.  Disposal  of  wastewater,  if 
necessary,  is  discussed  at  the  end  of  this  document. 

Preliminary  Activities 

As  preparation  for  abandonment  or  modification  of  base  wells,  a  pump  contractor  will 
be  supervised  in  the  removal  of  existing  turbine  pumps  from  five  inactive  wells  (BW-8, 
BW-13,  BW-17,  BW-20,  and  BW-28).  Wells  BW-8,  BW-13,and  BW-17  are  each  located 
inside  buildings  (BW-8  and  BW-13  are  contained  in  vaults)  and  will  need  to  be 
removed  through  trapdoors  in  the  roof.  BW-20  is  located  in  a  vault  in  a  parking  lot. 
Concrete  pads  will  have  to  be  removed  to  gain  access  to  this  well.  The  contractor  will 
mobilize  a  pump  rig  to  each  well  head,  dismantle  the  pump,  and  pull  it  from  the  well. 
All  pump  equipment-wellhead  motors,  pump  column  piping,  pump  shafts  and  bowls, 
strainers,  etc.,  will  be  transported  to  the  Defense  Reutilization  and  Marketing  Office 
(DRMO)  at  Building  700.  Pump  equipment  will  be  steam-cleaned  as  it  is  pulled  from 
the  wel',  and  prior  to  delivery  to  DRMO. 

Plumbing  at  BW-8  will  be  temporarily  capped  pending  reinstallation  of  the  pump.  At 
BW-13,  the  water  line  from  the  pump  will  be  disconnected  from  the  main  line  near  the 
power  pole  and  a  blind  flange  installed  on  the  "T."  At  BW-17,  the  12-inch  valve  on  the 
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supply  line  from  the  well  located  about  85  feet  south  of  Building  663  will  be  removed, 
and  blind  flanges  installed  on  both  ends  of  the  pipe.  At  BW-20,  the  2-way  valve  in  the 
vault  will  be  removed  and  replaced  with  pipe  spool. 

A  field  log  will  be  maintained  during  this  and  all  other  field  activities.  This  log  will 
provide  a  chronological  record  of  all  field  activities.  Field  notes  will  be  organized  so 
that  each  page  is  numbered  and  dated.  The  well  number  or  location  will  be  written  on 
each  page.  A  fresh  page  will  be  used  at  each  new  well.  The  field  notes  will  also 
include  a  daily  sketch,  if  applicable,  that  depicts  the  well  with  grout  intervals,  perfo¬ 
rated  intervals,  or  other  pertinent  information.  In  addition,  pictures  will  be  taken  to 
record  the  highlights  of  field  work,  and  provide  a  basis  for  agency  presentations.  A 
record  of  pictures  taken  will  be  recorded  in  the  notes. 

Following  removal  of  the  pumps,  a  contractor  specializing  in  downhole  television  sur¬ 
veys  will  lower  a  television  camera  down  each  well  to  be  abandoned  or  modified.  This 
survey  will  provide  information  on  the  condition  of  the  casing,  such  as  the  presence  of 
encrustations  or  obstructions  in  the  casing  or  fill  material  in  the  bottom  of  the  well,  and 
the  ability  of  the  casing  to  withstand  cementing  pressures,  as  indicated  by  the  presence 
of  cracks  and  holes,  and  corrosion  along  the  perforations.  The  television  survey  will 
also  indicate  whether  pump  lubricating  oil  is  floating  on  the  top  of  the  water  in  the 
well,  and  provide  a  preliminary  indication  of  well  construction  details  (casing  diameter, 
intervals  of  perforations,  depth  of  the  casing,  etc.). 

Any  pump  lubricating  oil  found  in  the  wells  will  then  be  bailed  from  the  wells  and 
stored  in  55-gallon  drums.  Arrangements  will  be  made  for  the  oil  to  be  disposed  to  a 
petroleum  recycler.  Air  Force  personnel  will  sign  any  manifests  or  forms  required  by 
the  petroleum  recycler. 

After  the  pump  lubricating  oil  has  been  removed,  it  will  be  necessary  to  perform  some 
rehabilitation  on  the  wells.  Based  on  experience  gained  during  the  first  phase  of  well 
abandonment  at  McClellan  AFB,  it  is  expected  that  all  wells  except  the  seismic  wells 
and  redrilled  wells  will  be  contaminated  with  iron  bacteria.  However,  wells  revealed 
during  the  initial  television  survey  to  be  free  of  obstructions  that  block  a  view  of  the 
casing  will  not  require  rehabilitation.  Wells  that  are  considered  to  require  some 
rehabilitation  will  be  cleaned  with  a  steel  brush  fabricated  for  each  well  diameter  to 
remove  gelatinous  masses  of  iron  bacteria  and  encrustations  of  iron  oxide.  The 
purpose  of  the  cleaning  will  be  to  allow  improved  evaluation  of  the  condition  of  the 
well  casing.  For  this  reason,  it  is  assumed  that  only  the  upper  portion  of  BW-8,  which 
will  be  sealed  off,  will  require  cleaning  with  a  steel  brush. 

Following  the  cleaning  of  the  casing,  excessive  debris  lying  in  the  bottom  of  the  wells 
will  be  bailed  out  and  stored  in  55-gaIlon  drums  at  the  wellhead.  Ten  feet  or  less  of 
soft  sediment  should  not  affect  the  cementing  operations.  If  greater  than  10  feet  of 
sediment  is  found,  then  it  will  be  necessary  to  remove  it.  It  is  assumed  that  no  more 
than  25  55-gallon  drums  will  be  required  for  all  the  wells.  Any  salvageable  materials 
found  in  the  wells,  such  as  piping,  will  be  transported  to  DRMO. 
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Cores  will  then  be  drilled  into  the  concrete  pads  at  the  wellhead  of  each  well  that  will 
be  abandoned  or  modified,  with  the  exception  of  the  seismic  wells.  The  coring  will  be 
accomplished  with  a  small  hand-held  drill,  and  cores  will  be  extended  to  the  top  of  the 
gravel  pack  annulus  in  each  well,  a  distance  of  only  about  1  to  2  feet.  The  purpose  of 
the  coring  is  to  determine  the  composition  of  the  gravel  pack  and  the  diameter  of  the 
annular  space.  This  information  will  reduce  uncertainty  during  cement  volume  calcula¬ 
tions  when  the  wells  are  being  sealed. 

A  second  television  survey  will  be  performed  in  each  well  that  has  been  cleaned  by 
brushing.  As  before,  this  survey  will  provide  information  on  the  condition  of  the  casing, 
such  as  the  presence  of  encrustations  or  obstructions  in  the  casing  and  the  ability  of  the 
casing  to  withstand  cementing  pressures,  as  indicated  by  the  presence  of  cracks  and 
holes,  and  corrosion  along  the  perforations.  The  television  survey  will  also  provide  an 
indication  of  well  construction  details. 

When  video  tapes  of  the  television  survey  of  wells  on  base  are  received,  a  technical 
memorandum  will  be  prepared  for  submission  to  the  Air  Force  Project  Officer.  This 
memorandum  will  summarize  field  activities  to  that  point  and  discuss  the  findings  of  the 
television  survey  and  coring  into  the  wellhead  pads.  If  any  additional  work  is  found  to 
be  necessary  prior  to  abandonment  based  on  the  results  of  the  survey,  that  work  will  be 
described  and  recommendations  made  in  the  technical  memorandum.  Similarly,  the 
technical  memorandum  will  propose  any  modifications  to  the  "Well  Closure  Methods 
and  Procedures"  report  that  appear  to  be  necessary  based  on  the  results  of  the  survey 
and  coring.  Agency  approval  will  be  obtained  before  performing  any  of  the  modifica¬ 
tions  recommended  in  the  technical  memorandum. 

Grout  Materials 

Cement  grout  mixtures  used  to  seal  the  annular  space  around  a  well  casing  must  dis¬ 
play  certain  properties.  Grout  should  be  of  low  permeability  to  resist  the  flow  of  fluids 
through  them,  be  capable  of  bonding  to  both  the  well  casing  and  borehole  wall  to  pro¬ 
vide  a  tight  seal,  develop  sufficient  strength  within  a  short  period  to  permit  completion 
of  the  abandonment  without  excessive  delay,  be  chemically  inert  or  nonreactive  with 
formation  materials  or  groundwater,  be  easily  mixed,  be  of  a  consistency  that  will  allow 
the  grout  to  remain  in  a  pumpable  state  for  an  adequate  period  of  time,  have  minimal 
penetration  into  permeable  zones,  and  be  safe  to  handle  (Gaber  and  Fisher,  1988). 

Various  types  of  cement  mixtures  are  available  that  display  these  properties  and 
accommodate  varying  geological  and  chemical  conditions  found  in  the  subsurface. 
Experience  in  the  oil  industry  led  the  American  Petroleum  Industry  (API)  to  establish 
specifications  for  classes  of  cement.  API  Class  G  and  H  cements,  which  are  specially 
formulated  to  be  used  with  additives  and  suitable  under  a  wide  range  of  pressure  and 
temperature  conditions,  will  be  used  in  the  decommissioning  of  base  wells. 

Common  Portland  cement  is  made  from  limestone  (or  other  materials  high  in  calcium 
carbonate),  clay,  or  shale,  with  some  iron  and  aluminum  oxides  added  if  they  are  not 
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present  in  sufficient  quantity  in  the  clay  or  shale.  The  principal  compounds  formed 
during  the  burning  process  that  produces  cement  are  tricalcium  aluminate,  tetracalcium 
aluminoferrite,  tri-calcium  silicate,  and  dicalcium  silicate.  API  Class  G  or  H  cement  is 
chemically  similar  to  common  Portland  cement  but  is  manufactured  to  more  rigorous 
chemical  and  physical  specifications  which  result  in  a  more  uniform,  fine-grained  prod¬ 
uct  (Halliburton  Services,  1981).  The  typical  hydraulic  conductivity  of  a  neat  cement, 
composed  of  Portland  cement  and  water  (6  gallons  per  94-pound  sack),  is  about 
10’’  centimeters  per  second  (Gaber  and  Fisher,  1988). 

Class  H  cement  is  commonly  mixed  by  Halliburton  Services  in  a  50/50  ratio  with  pozzo- 
lans,  siliceous  materials  that  develop  cementing  properties  by  reacting  chemically  in  the 
presence  of  lime  and  water.  When  mixed  with  cement  in  dry  bulk  form,  pozzolans 
decrease  the  weight  of  the  slurry,  provide  low  permeability  and  low  water/solids  ratio, 
and  make  pumping  easier.  The  50/50  mixture,  marketed  by  Halliburton  as  Pozmix,  has 
a  hydraulic  conductivity  of  less  than  10'*®  cm/sec  after  curing  (Halliburton  Services, 
1981).  Pozmix  will  be  the  basic  cement  used  in  decommissioning  wells  at  McClellan 
AFB. 

A  special  cement  known  as  standard  fine  cement  will  also  be  used  during  cementing 
operations.  Marketed  by  Halliburton  Services  as  Micro  Matrix  Cement,  this  cement 
will  be  used  in  wells  with  fragile  casings  or  where  long  intervals  of  existing  perforations 
are  found  in  wells.  Micro  Matrix  Cement  is  chemically  similar  to  Portland  cement. 
However,  Matrix  Cement  particle  sizes  are  approximately  10  times  smaller  than  stan¬ 
dard  cement  particles.  This  property  reduces  the  viscosity  of  the  cement  and  enables  it 
to  penetrate  openings  as  fine  as  0.05  mm  (Halliburton  Services,  1991). 

The  amount  of  water  mixed  with  the  cement  has  an  important  effect  on  the  properties 
of  the  cement.  Tests  have  indicated  that  5.2  gallons  of  water  are  required  to  hydrolyze 
one  94-pound  sack  of  Portland  cement,  producing  a  slurry  weight  of  15.6  Ib/gal 
(Driscoll,  1986).  Less  water  than  this  will  not  hydrate  the  cement  and  will  cause  a  high- 
viscosity  product  that  is  difficult  to  pump.  Too  much  water  causes  shrinkage,  as  water 
is  squeezed  out  of  the  mixture  into  permeable  formations,  or  as  cement  settles  to  the 
bottom  of  the  mixture.  The  proper  mixture  produces  effective  bridging  of  cement 
particles  in  the  pores  of  permeable  formations,  which  prevents  penetration  of  the  grout 
into  these  formations  (Driscoll,  1986).  DWR  regulations  specify  that  4.5  to  6.5  gallons 
of  water  per  sack  of  cement  be  used,  depending  on  the  cement  type  and  additives  used 
(DWR,  1981).  The  appropriate  water-to-cement  ratio  will  be  continually  monitored 
during  the  decommissioning  of  base  wells  through  use  of  density  measurements  with  an 
electronic  cement  balance. 

Various  additives  may  be  added  to  the  cement  to  improve  the  characteristics  of  the 
grout  material.  During  the  decommissioning  of  base  wells,  these  may  include  bentonite 
powder,  CFR-3,  calcium  chloride,  Flocele,  and  quick-setting  gypsum  cement.  Bentonite 
is  a  colloidal  clay  (chiefly  montmorillonite).  Addition  of  bentonite  increases  the  slurry 
and  set  volume  and  reduces  shrinkage  because  of  the  water  adsorption  properties  of 
colloidal  clay.  Bentonite  also  reduces  the  weight  of  the  cement  column,  which  is  bene¬ 
ficial  where  permeable  formations  will  not  sustain  a  high  hydrostatic  pressure.  Finally, 
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addition  of  bentonite  improves  the  fluidity  of  the  mixture  by  increasing  the  suspension 
qualities,  thus  reducing  the  settling  out  or  separation  of  cement  particles  from  the  slurry 
(Halliburton  Services,  1985).  If  the  percentage  of  bentonite  exceeds  about  6  percent, 
excessive  shrinkage  of  the  cement  will  occur  (Driscoll,  1986).  During  the  decommis¬ 
sioning  of  base  wells,  about  2  percent  bentonite  powder  will  be  mixed  with  water  prior 
to  the  addition  of  the  cement. 

CFR-3  is  a  dispersant,  or  friction  reducer,  that  is  composed  of  sulfonic  acid  salt. 
CFR-3  improves  the  mixing  of  other  components  of  the  grout  by  increasing  the  turbu¬ 
lent  flow  of  the  slurry.  This  is  a  property  that  aids  when  using  small-diameter  tremmie 
pipes  and  attempting  to  infiltrate  gravel  packs  and  formation  walls.  It  also  densifies  the 
cement,  aids  in  fluid-loss  control,  and  increases  salt  tolerance  of  the  grout  if  calcium 
chloride  is  added  (Halliburton  Services,  1985). 

Calcium  chloride  is  added  to  the  mix  in  quantities  of  about  2  percent  to  accelerate  the 
early  strength  of  the  cement,  thus  reducing  the  time  required  for  the  mix  to  set  up. 
Available  in  either  powdered  or  flake  form,  it  can  be  added  either  to  the  dry  mix  or  to 
the  mixing  water.  For  example.  Class  H  cement  with  2  percent  calcium  chloride 
achieves  a  compressive  strength  of  1,100  psi  after  6  hours  at  95°F  (Halliburton  Services, 
1981). 

Two  other  additives  may  be  used  to  reduce  losses  to  permeable  formations.  Flocele 
consists  of  cellulose  film  flakes,  about  3/8-inch  in  diameter,  that  are  chemically  inert 
and  do  not  affect  the  compressive  strength  of  the  cement  (Halliburton  Services,  1985). 
Flocele  will  be  added  to  the  mixing  water  at  a  ratio  of  about  0.75  percent  by  weight. 
Cal-Seal,  or  gypsum  (calcium  sulfate),  sets  up  in  20  minutes  when  blended  with  Port¬ 
land  cement.  In  addition,  it  expands  0.3  percent  in  setting,  forming  a  tight  seal.  These 
properties  make  Cal-Seal  a  good  choice  to  seal  lost  circulation  zones  (Halliburton  Ser¬ 
vices,  1985).  Cal-Seal  will  be  mixed  with  Class  G  cement  at  a  ratio  of  about  8  percent 
to  help  seal  off  permeable  zones. 

Grout  will  be  mixed  in  the  field  with  a  recirculating  mixer.  The  mixer  and  a  diesel-pow¬ 
ered  positive-displacement  pump  will  be  delivered  to  the  site  on  a  truck  and  trailer. 

Grout  Placement 

Several  methods  are  commonly  employed  to  decommission  water  wells.  The  most  com¬ 
mon  technique  involves  first  perforating  the  well  casing  adjacent  to  units  of  low  perme¬ 
ability,  such  as  clay  or  silt,  and  adjacent  to  aquifers  containing  deleterious  water.  A 
tremmie  pipe  is  then  suspended  in  the  casing  and  grout  pumped  next  to  these  zones, 
while  sand  is  placed  next  to  aquifers  containing  good  quality  water.  A  variation  in¬ 
volves  perforating  and  cementing  the  entire  length  of  the  casing  in  one  lift.  In  all  cases, 
the  tremmie  pipe  is  suspended  near  the  bottom  of  the  zone  to  be  sealed,  and  grout  is 
pumped  from  the  bottom  to  the  top  of  the  zone.  In  addition,  the  uppermost  20  feet  is 
always  sealed. 
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Improved  grout  control  and  gravel  pack  penetration  is  achieved  by  maintaining  a  de¬ 
sired  level  of  pressure  on  the  grout  in  excess  of  hydrostatic  pressure  as  it  sets  up  in  the 
hole.  The  amount  of  pressure  applied  depends  on  the  characteristics  of  the  cement 
slurry,  size  of  the  perforations,  characteristics  of  the  gravel  pack  and  formation,  temper¬ 
ature,  and  depth  of  the  interval  being  sealed.  A  maximum  pressure,  or  fracture  pres¬ 
sure,  represents  an  upper  limit  that  should  not  be  exceeded  in  grout  placement.  Above 
this  level,  grout  penetration  of  the  gravel  pack  and  formation  may  not  be  uniform,  due 
to  the  development  of  fractures,  or  routes  of  less  resistance,  through  which  the  grout 
would  preferentially  flow. 

A  step-rate  injectivity  test  is  commonly  used  in  oil  well  abandonment  to  estimate  the 
fracture  pressure  of  a  formation.  However,  an  accepted  practice  in  water-well  aban¬ 
donment  is  to  limit  pressures  to  less  than  1  psi  per  foot  of  depth  below  the  surface.  In 
this  way,  each  lift  in  the  hole  is  grouted  until  the  volume  of  grout  is  sufficient  to  fill  the 
voids  in  a  hypothetical  cylinder  of  casing  and  surrounding  soil,  or  until  resistance  builds 
up  to  the  pressure  limit  (Albritton,  1982).  In  the  bottom  of  a  400-foot-deep  well,  for 
example,  pressures  should  not  exceed  400  psi. 

Pressure  at  the  surface  (downstream  from  the  pump)  will  be  monitored  with  a  gauge. 
During  Phase  I,  this  pressure  never  exceeded  about  50  psi.  Since  this  pressure  is 
propagated  evenly  throughout  the  fluid,  the  pressure  downhole  should  be  equal  to  the 
pressure  at  the  pump  plus  the  pressure  exerted  by  the  column  of  fluid  (0.458  psi/ft  for 
water  above  the  water  table).  The  water  table  at  McClellan  AFB  lies  about  100  feet 
below  the  ground  surface.  Therefore,  the  pressure  in  the  well  should  not  rise  much 
above  100  psi. 

Grout  placement  by  applying  external  pressure  in  excess  of  hydrostatic  pressure  is 
known  as  squeeze  grouting.  Pressure  is  maintained  by  sealing  off  the  casing  while  pum¬ 
ping  fluid  into  the  casing  with  a  positive  displacement  pump  and  monitoring  pressures 
at  the  surface  with  a  gauge.  When  the  seal  is  placed  at  the  surface,  the  technique  is 
referred  to  as  a  Bradenhead  squeeze.  This  technique  would  be  less  effective  in  base 
wells  because  of  pressure  losses  through  perforations  above  the  interval  being  sealed. 
Pressures  may  also  be  maintained  downhole  through  the  use  of  drillable  grout  plugs,  or 
retrievable  balloon  packers,  retrievable  tension-set  packers  (set  by  applying  a  tension, 
or  pull,  on  the  packer  with  the  pipe  attached  to  the  packer),  or  retrievable  cup-packers 
(set  by  the  fluid  pressure  below  the  packer,  which  creates  a  seal  by  forcing  the  cup 
against  the  well  casing).  Grout  is  squeezed  through  the  perforations  and  into  the  gravel 
pack  by  the  high  forces  developed  through  the  hydraulic  effect  of  transmitting  pressure 
through  a  small-diameter  pipe  and  into  a  large-diameter  pipe  (the  casing). 

Two  main  approaches  were  most  successful  in  properly  abandoning  wells  at  McClellan 
AFB  during  the  first  phase  of  well  decommissioning.  One  approach,  application  of  a 
downhole  squeeze  utilizing  a  cup  packer,  is  a  low-cost  method  applicable  for  wells 
screened  intermittently  along  the  length  of  the  casing  with  casing  that  is  capable  of 
withstanding  the  hydraulic  pressures  generated  by  the  packer.  The  other  approach, 
special  low-viscosity  cements  and  application  of  a  head  of  water,  is  a  more  expensive 
method  that  is  applicable  for  wells  screened  continuously  along  the  length  of  the  casing 
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or  those  that  contain  weak  or  damaged  casing.  Both  approaches  call  for  the  well  to  be 
cemented  in  stages,  with  external  pressure  applied  to  the  cement  to  force  it  into  the 
gravel  pack.  These  approaches  will  be  followed  during  Phase  II.  In  either  case,  wells 
that  are  believed  to  pose  fewer  technical  challenges  will  be  decommissioned  before 
more  difficult  wells. 

Abandonment  With  a  Packer 

Wells  that  are  perforated  at  intervals  along  the  casing  and  judged  to  be  capable  of 
withstanding  high  pressures,  based  on  television  survey  evaluation,  are  suitable  for 
cementing  using  a  cup  packer.  Grout  may  consist  of  Portland  cement  with  additives  to 
improve  performance.  At  McClellan  AFB,  the  grout  mix  that  worked  well  in  the  first 
phase  consisted  of  API  Class  H  cement,  pozzoians,  2  percent  bentonite  gel,  and  3  per¬ 
cent  calcium  chloride.  This  grout  should  be  pre-mixed  dry  at  the  plant,  and  mixed  with 
water  at  the  job  site.  The  steps  in  abandoning  with  a  packer  are  as  follows: 

•  Perforate  the  casing  immediately  prior  to  cementing  if  necessary. 

•  Set  the  cup  packer  in  a  blank  section  of  casing  above  the  interval  to  be 
cemented.  Chain  the  tremmie  pipe  down  evenly  at  the  wellhead. 

•  Calculate  a  volume  of  cement  necessary  to  fill  the  casing  and  40  percent 
of  the  gravel  pack  to  a  point  about  2  feet  above  the  perforated  interval. 

•  Calculate  a  volume  of  water  necessary  to  fill  the  casing  above  the  cement 
and  below  the  cup  packer,  plus  the  entire  tremmie  pipe,  and  all  surface 
piping  downstream  from  the  volume  gauge. 

•  Pump  a  sufficient  amount  of  water  into  the  well  to  establish  circulation 
and  estimate  the  permeability  of  the  formation. 

•  Mbc  the  required  volume  of  grout  with  a  recirculating  mixer  to  the 
desired  density.  Collect  a  sample  and  set  it  aside  in  the  shade. 

•  Pump  the  required  volume  of  grout  with  a  positive  displacement  pump. 
Monitor  the  injection  rate  (less  than  20  gpm)  and  the  pressure  (less  than 
100  psi). 

•  Pump  the  required  volume  of  water  slowly  (less  than  20  gpm)  and  moni¬ 
tor  the  pressure  (less  than  100  psi).  Watch  the  tremmie  pipe  and  chains 
for  possible  buckling.  This  is  especially  important  in  wells  with  large- 
diameter  casing. 

•  Withdraw  the  cup  packer  from  the  well  immediately  to  prevent  it  from 
being  cemented  in  place. 
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•  Inject  cement  wash  water  into  the  well. 

•  Tag  the  cement  in  the  well  with  a  weighted  line  after  the  cement  sample 
sets  up  (minimum  of  3  hours). 

•  Perforate  the  next  interval,  if  necessary. 

•  Cement  the  well  in  a  series  of  lifts.  The  length  of  the  lift  is  determined 
by  the  length  of  existing  perforations,  the  expected  lithology,  and  the 
outcome  of  the  previous  lift. 

On  the  next-to-last  lift,  the  casing  should  be  perforated  about  15  feet  above  the  water 
table. 

The  cement  volume  should  then  be  calculated  to  bring  the  top  of  the  cement  to  about 
1  or  2  feet  above  the  water  table.  As  the  cement  sets  up,  water  should  drain  out  of  the 
casing  into  the  formation  above  the  water  table.  This  avoids  the  need  to  dispose  of 
potentially  contaminated  water.  On  the  final  lift,  cement  should  be  brought  to  within  5 
to  10  feet  of  the  ground  surface.  It  will  be  necessary  to  pump  cement  wash  water  into 
a  tank  trunk  for  disposal  on  the  final  lift.  The  earth  will  be  excavated  and  the  casing 
cut  about  3  feet  below  grade.  Finally,  the  cement  should  be  topped  off  to  the  ground 
surface  on  outdoor  wells.  Wells  located  within  buildings  will  be  cemented  so  that  the 
top  of  the  cement  is  flush  with  the  floor  surface.  All  equipment  should  be  steam- 
cleaned  before  use  at  the  next  well. 

Perforation  of  the  casing  will  take  place  immediately  prior  to  cementing.  The  length  of 
casing  to  be  perforated  will  not  exceed  the  length  of  the  interval  to  be  cemented  on  the 
next  lift.  Typically,  perforation  will  be  accomplished  with  a  mills  knife  perforator,  in 
which  hydraulics  cause  the  blade  to  cut  into  the  casing.  Four  perforations  will  be  cut 
per  row,  with  one  row  per  foot.  Each  perforation  will  be  about  one-third  inch  in 
thickness,  and  about  3  inches  in  length.  Based  on  the  conclusions  drawn  during  the 
Preliminary  Work,  it  may  be  necessary  to  employ  an  alternative  method  of  perforation 
in  certain  wells.  This  method  may  be  explosive  shot  perforation,  hydro-jetting,  or  some 
other  method,  and  will  be  described  in  the  Technical  Memorandum. 

The  length  of  the  interval  to  be  cemented  will  depend  on  the  length  of  existing 
perforations  and  the  experience  of  previous  lifts  in  that  well.  Expected  lithology  may 
also  affect  the  length.  For  example,  shorter  lengths  may  be  necessary  in  zones  of  high 
permeability  because  of  the  need  to  employ  special  techniques  (see  the  discussion 
below).  In  general,  decommissioning  at  a  given  well  will  begin  with  a  short  lift  of  about 
15  feet,  and  increase  with  experience  to  a  maximum  of  no  more  than  about  50  feet. 

Abandonment  with  a  Low-Viscosity  Cement 

A  different  approach  is  necessary  in  wells  that  are  perforated  continuously  for  great 
lengths  or  that  contain  casing  that  is  judged  too  weak  to  sustain  the  pressure  generated 
by  use  of  the  cup  packer.  Setting  a  cup  packer  within  a  perforated  zone  is  pointless 
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because  the  closed  piston  necessary  to  generate  hydraulic  pressure  may  not  be 
obtained.  Setting  a  cup  packer  within  a  zone  of  weak  casing  risks  casing  collapse  or 
may  cause  holes  to  open,  thereby  allowing  sediment  to  flow  into  the  well. 

Studies  performed  by  Halliburton  have  shown  that  neat  cement,  cement  containing 
pozzolans,  and  cement  containing  CFR-3  will  be  forced  through  well  perforations  and 
into  a  surrounding  gravelpack  mixed  with  formation  material  under  a  driving  pressure 
of  less  than  30  psi.  The  hydrostatic  pressure  of  a  column  of  water  is  about  0.433  psi 
per  foot.  Thus,  a  driving  pressure  of  30  psi  is  obtained  by  a  column  of  water  about 
70  feet  high.  A  feasible  abandonment  technique  below  a  depth  of  70  feet  would 
therefore  involve  pumping  grout  into  the  interval  to  be  sealed,  raising  the  tremmie  pipe 
above  the  grout,  and  then  adding  water  sufficient  to  maintain  a  column  of  water  at 
least  70  feet  high  above  the  grout.  In  other  words,  the  hydrostatic  pressure  of  a 
column  of  water  greater  than  70  feet  should  provide  sufficient  pressure  to  force  the 
grout  mixture  into  the  gravel  pack. 

In  wells  with  weak  casing  or  that  are  perforated  continuously  for  long  lengths,  the 
approach  will  be  to  cement  the  well  in  a  series  of  lifts  using  a  low-viscosity  cement.  At 
McClellan  AFB  standard  fine  cement  with  the  addition  of  CFR-3  was  found  to  work 
well  during  the  first  phase.  The  tremmie  pipe  should  be  set  about  10  feet  off  the  bot¬ 
tom,  and  water  circulated  down  the  hole  prior  to  cementing.  After  the  cement  is 
pumped,  an  attempt  should  be  made  to  apply  a  head  of  water  to  the  well.  At  McClel¬ 
lan  AFB,  the  static  water  level  is  about  90  to  110  feet  below  the  ground  surface.  A 
head  of  water  provides  about  45  to  55  psi  of  pressure,  which  is  transmitted  directly  to 
the  top  of  the  cement.  It  may  not  be  possible  to  maintain  a  full  head  during  the  early 
stages  of  abandonment  because  the  water  will  be  lost  to  the  formation.  As  the  well  is 
cemented  off,  however,  it  becomes  easier  to  apply  the  head.  Success  with  this  method 
is  observed  by  comparing  the  calculated  top  of  cement  for  the  volume  pumped  with  the 
actual  top  as  measured  by  the  tag. 

Zones  of  High  Permeability 

Potential  problems  may  result  when  grouting  next  to  very  permeable  formations. 
Inability  to  maintain  pressure  at  the  wellhead  may  be  countered  by  any  or  a  combina¬ 
tion  of  several  techniques  (Halliburton  Services,  1985): 

•  Blocking  circulation  loss  channels  with  flaky,  fibrous,  granular,  or  gelling 
additives.  These  may  include  walnut  shells,  bentonite,  quick-setting  gyp¬ 
sum  cement,  or  Portland  cement  with  an  accelerator. 

•  Plugging  with  quick-setting  cements  which  set  up  while  flowing  into 
channels. 

•  Lightening  the  column  of  slurry  and/or  decreasing  the  pressure. 

•  Using  the  hesitation  method-placing  cement  in  alternate  pumping/waiting 
periods,  encouraging  the  conti  oiled  deposition  of  cement  solids  against 
the  formation. 
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Modification  of  Base  Well  7 


Available  records  indicate  that  BW-7  is  probably  grouted  from  a  depth  of  about  80  feet 
to  a  total  depth  of  about  398  feet.  In  order  to  ensure  that  the  gravel  park  is  properly 
sealed,  it  will  be  necessary  to  drill  the  well  out  and  perforate  the  entire  length  of  casing. 
However,  a  potential  problem  may  result  from  the  fact  that  previous  efforts  to  drill  out 
the  inside  of  the  casing  were  unsuccessful.  For  example,  the  former  pump  or  pump 
column  may  be  in  the  casing.  The  television  survey  may  provide  insight  that  will  assist 
in  developing  an  appropriate  approach.  Alternative  methods  of  abandonment  may 
involve  rotary  overwash  of  the  casing,  or  drilling  out  the  gravel  pack  with  a  small  diam¬ 
eter  drill  bit,  followed  by  cementing  the  annulus  with  a  tremmie  pipe.  Any  abandon¬ 
ment  approach  that  differs  from  the  approach  described  in  previous  sections  of  this 
report  will  be  approved  by  the  regulatory  agencies  in  advance.  If  this  approach  can  be 
developed  based  on  the  results  of  the  television  survey,  it  will  be  outlined  in  the  techni¬ 
cal  memorandum  prepared  after  preliminary  work  on  the  McClellan  AFB  wells  is 
complete. 

Modification  of  Base  Well  8 

BW-8  will  be  cemented  through  the  uppermost  groundwater  zones,  then  returned  to 
service.  It  is  assumed  here  that  this  upper  seal  will  extend  to  a  depth  of  about  170  feet 
below  ground  surface.  Construction  drawings  indicate  that  the  perforations  in  BW-8 
may  begin  at  a  depth  of  170  feet  and  extend  to  a  depth  of  nearly  400  feet.  Sealing  the 
well  at  this  depth  would  preserve  these  perforations  and  maintain  the  specific  capacity 
of  the  well,  which  will  be  used  on  a  standby  basis  for  fire  protection. 

Unfortunately,  the  available  data  are  contradictory  regarding  the  well  construction 
details  and  geology  in  the  vicinity  of  the  well  borehole.  Drawings  that  indicate  that  the 
perforations  begin  at  a  depth  of  170  feet  also  show  that  the  formation  just  above  this 
interval  consists  of  hardpan.  Other  drawings  show  this  interval  as  consisting  of  yellow 
clay.  Either  material  should  be  suitable  for  sealing.  After  the  television  survey  is  per¬ 
formed,  it  may  be  possible  to  identify  the  correct  drawing  and  associated  borehole 
geology.  The  technical  memorandum  prepared  at  the  conclusion  of  the  television  sur¬ 
veys  will  address  the  question  of  where  to  set  the  seal  in  BW-8. 

Following  the  placement  of  the  seal  in  the  casing  and  gravel  pack,  the  cement  that  is 
inside  the  casing  will  be  drilled  out.  Because  the  wellhead  is  located  in  a  subsurface 
vault,  special  measures  must  be  taken  during  drilling.  It  will  be  necessary  to  weld  addi¬ 
tional  extension  casing  from  the  wellhead  to  the  trapdoor  in  the  ceiling  above  the  well. 
Then,  a  rotary  table  or  power  swivel  will  be  fastened  to  the  top  of  the  casing,  and  drill 
stem  suspended  in  the  casing  from  a  crane.  Following  the  drilling  of  the  casing,  the 
pump  will  be  reinstalled  in  BW-8. 
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Base  Wells  1 7  and  28 


BW-17  and  BW-28  were  both  drilled  by  the  cable  tool  method.  The  main  difference 
between  a  well  drilled  by  the  cable  tool  method  and  one  drilled  by  the  rotary  method 
from  a  well  abandonment  perspective  is  that  there  is  no  gravel  pack  associated  with  a 
cable  tool  well.  Since  there  is  no  gravel  pack,  the  calculations  for  cement  volumes  must 
be  adjusted.  Cement  volumes  will  therefore  be  calculated  based  on  the  inside  volume 
of  the  casing,  plus  an  additional  10  percent  to  fill  the  micro-annulus  outside  the  casing. 
This  additional  10  percent  is  felt  to  be  conservative  since  subsurface  clays  may  be 
expected  to  have  swelled  up  tightly  against  the  well  casing.  Otherwise  the 
decommissioning  approach  will  be  the  same  as  other  wells,  with  grout  applied  under 
pressure  in  a  series  of  lifts. 

Camp  Kohler  Wells 

LW-1  has  been  found  to  be  abandoned  at  Camp  Kohler,  although  it  is  uncertain 
whether  the  pump  was  cemented  in  the  casing.  LW-2  has  not  been  located.  It  will  be 
necessary  to  do  additional  excavating  with  a  backhoe  at  a  location  identified  on  recently 
acquired  aerial  photographs.  If  this  is  unsuccessful,  it  may  be  necessary  to  perform  a 
geophysical  magnetometer  survey  to  locate  LW-2.  This  well  has  probably  been 
abandoned  with  concrete  also,  and  the  pump  may  also  lie  in  the  hole.  An  initial  step 
for  these  wells  may  be  to  drill  a  core  into  the  concrete  to  determine  whether  the  pump 
is  present,  and  whether  a  gravel  pack  is  present  between  the  production  casing  and 
conductor  casing.  If  no  pump  column  is  found,  then  the  core  will  be  extended  into  the 
concrete  for  a  few  feet. 

Afterward,  the  concrete  may  be  drilled  out  using  mud  rotary  techniques  and  a  tricone 
drill  bit.  The  casing  would  then  be  perforated  and  cemented  as  at  other  wells.  The 
actual  approach  followed  to  decommission  LW-1  and  LW-2  will  depend  on  field 
conditions.  If  an  alternative  approach  to  decommissioning  the  wells  is  developed,  it  will 
be  submitted  to  the  regulatory  agencies  for  approval  prior  to  beginning  the  work.  It  is 
expected  that  LW-1  and  LW-2  will  be  decommissioned  before  BW-7,  which  is  located 
in  an  area  of  potential  contamination  at  McClellan  AFB.  Experience  gained  at  LW-1 
and  LW-2  should  be  helpful  at  BW-7. 

The  Seismic  Well  and  the  Triax  Hole  were  given  a  cement  bond  survey  to  evaluate  the 
integrity  of  the  cement  seal  that  completely  contains  the  casing  throughout  the  length 
of  the  well.  Copies  of  the  cement  survey  logs  are  included  in  Appendix  C.  The  surveys 
indicated  that  the  seal  appeared  to  be  in  relatively  good  condition  in  the  Seismic  Well, 
which  is  500  feet  deep.  The  cement  seal  in  this  well  probably  provides  adequate 
isolation  of  aquifer  zones. 

The  log  for  the  Triax  Hole  appeared  to  be  ambiguous,  with  conflicting  signals  of  the 
quality  of  the  cement  seal.  According  to  base  records,  the  Triax  Hole  is  200  feet  deep 
with  a  surface  elevation  of  110  feet.  I  he  water  table  elevation  in  the  vicinity  of  Camp 
Kohler  in  1989  was  about  -35  feet  Mean  Sea  Level  with  long-term  trends  indicating 
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gradual  decline  (Radian  Corporation,  1991).  Therefore,  the  depth  to  water  at  present 
is  approximately  135-140  feet  below  the  ground  surface.  The  Seismic  Well  will  be 
cemented  in  one  continuous  operation  by  pumping  a  sand  cement  mix  through  a 
tremmie  pipe  that  has  been  lowered  to  within  a  few  feet  of  the  bottom  of  the  wells. 
The  Triax  Hole  will  be  decommissioned  by  pressure-grouting.  A  detailed  approach  will 
be  provided  in  the  Technical  Memorandum  that  will  follow  a  television  survey 
performed  during  the  Preliminary  Work. 

Disposal  of  Waste  Materials 

Two  main  categories  of  waste  may  be  generated  during  the  decommissioning  of  base 
wells:  pump  lubricating  oil  removed  from  the  casing  prior  to  cementing;  and  water 
generated  during  the  decontamination  of  equipment  between  wells.  Pump  lubricating 
oil  will  be  stored  in  55-gallon  drums  at  the  well  site.  Although  the  California  Health 
and  Safety  Code  requires  that  used  oil  be  managed  as  a  hazardous  waste,  provisions 
allow  for  the  oil  to  be  recycled.  By  recycling  the  used  oil,  the  RCRA  Land  Ban  is 
bypassed  (California  Department  of  Toxic  Substances  Control,  1990,  pers.  comm.). 

Manifesting  requirements  for  used  oil  are  thus  greatly  simplified.  The  recycler  must  fill 
out  a  uniform  hazardous  waste  manifest  for  each  vehicle  operated  during  a  particular 
day,  completing  both  the  generator  and  hauler  sections  using  the  hauler’s  name.  The 
hauler  will  attach  receipts  for  each  quantity  of  used  oil  received  from  a  generator  and 
give  copies  of  receipts  to  each  generator  of  used  oil,  identifying  the  generator  and  the 
hauler,  the  amount  and  the  date,  and  stating  the  manifest  number.  The  generator  must 
keep  receipts  for  at  least  3  years. 

Two  tests  must  be  performed  on  the  oil  by  the  recycler:  a  chloro-detect  test  and  a 
flash  point  test.  These  tests  may  be  performed  in  the  field  prior  to  hauling  the  oil. 
The  chloro-detect  test  will  detect  chlorides  and  halides,  including  contaminants  poten¬ 
tially  present  in  water,  at  a  level  of  1,000  ppm.  The  flash  point  test  will  determine 
whether  the  oil  has  a  flash  point  less  than  140°F.  If  contaminants  are  present  above 
1,000  ppm,  or  if  the  flash  point  of  the  oil  is  less  than  140“F,  the  oil  can  still  be  recycled, 
but  the  Air  Force  will  be  immediately  notified.  However,  it  is  not  expected  that  these 
levels  will  be  exceeded. 

CH2M  HILL  will  make  arrangements  for  shipping,  handling,  and  disposal  of  the  drum¬ 
med  oil  as  approved  by  the  Air  Force.  However,  the  Air  Force  will  sign  any  manifests 
as  generator.  The  Air  Force  will  be  given  48-hour  notice  before  collection  of  the  oil  by 
the  recycler. 

The  decommissioning  process  has  been  designed  so  that  no  wastewater  will  be 
generated  and  will  therefore  require  no  disposal.  If  it  should  become  necessary  to 
generate  wastewater  for  disposal  from  decontamination  or  some  unanticipated  event 
during  the  field  work,  this  water  will  be  pumped  into  a  portable  Baker  tank  and 
transported  to  the  groundwater  treatment  plant  on  base  for  treatment  and  disposal.  If 
the  water  is  unacceptable  for  treatment  at  the  groundwater  treatment  plant,  such  as 
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because  of  high  turbidity,  it  will  be  delivered  to  the  industrial  wastewater  treatment 
plant.  The  Air  Force  will  be  given  48-hour  notice  before  delivery  of  the  well  water  to 
either  treatment  plant. 


Conclusion 

After  base  wells  have  been  decommissioned  or  modified,  CH2M  HILL  will  prepare  an 
Informational  Field  Report,  summarizing  all  field  activities  associated  with  the  field 
work,  as  recorded  in  the  field  log.  This  report  will  be  prepared  and  signed  by  a 
licensed  professional,  and  will  include  any  conclusions  and  recommendations  that  may 
be  necessary.  All  field  notes  will  be  included  as  appendixes. 
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CH2MHILL 
SITE  SAFETY  PLAN 


I.  GENERAL  INFORMATION 

CLIENT:  McClellan  Air  Force  Base  JOB  NO:  SAC28722 

PROJECT  MANAGER:  Starr  Pehn _ 

SITE  NAME:  McClellan  Air  Force  Base  (MAFB) _ 

SITE  LOCATION:  McClellan  Air  Force  Base,  California _ 

PURPOSE  OF  FIELD  VISIT(S):  Source  testing,  site  survey,  waste _ 

minimization  and  treatability  studies,  site  inspections  ( see  Attachment  A). 

DATE  OF  VISIT(S):  April  30,  1990  through  1992 _ 

BACKGROUND  INFORMATION:  Complete  Preliminary  X 

INFORMATION  AVAILABLE  FROM:  SAC  (office) _ 

OVERALL  HA21ARD  SUMMARY:  Serious _  Moderate _ 

Low  Unknown  X 


11.  SITE  CHARACTERISTICS 

A.  Site  Description  and  Overview  of  Planned  Activities  (attach  site  map): 

•  McClellan  Air  Force  Base  is  located  north  of  Sacramento,  Cal¬ 
ifornia.  According  to  Dave  Faulkner  (Navy),  the  base  is  approx¬ 
imately  3  miles  north-south  and  approximately  2  miles  east-west  in 
length 

•  The  description  of  planned  activities  are  listed  in  Attachment  A 

•  The  base  is  on  the  Central  California  Valley  with  excellent  city 
street  and  interstate  highway  access.  Access  by  air  is  excellent 

•  Toxic  or  hazardous  substances  known  or  expected  onsite,  discus¬ 
sion  of  physical  and  chemical  properties,  and  probable  pathways 
of  migration  or  dispersion  will  be  addressed  on  a  task-specific 
basis  in  the  CH2M  HILL  Site  Safety  Plan  Addendum  (see 
attached  addendum  form) 

•  Emergency  response  support  is  available  from  MAFB.  First 
response  is  obtained  from  the  fire  department  and  calls  can  be 
made  to  the  department  directly  or  through  the  duty  officer  (see 
telephone  numbers  Section  VI,  J).  The  base  has  a  Disaster 
Response  Force,  as  second  response,  which  consists  of  military 
personnel,  the  bioenvironmental  group,  and  the  on-base  clinic. 
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B.  Status  (active,  inactive,  unknown;  and  nature  of  any  site  activity): 

Active  Air  Force  base 

C.  History  (worker  or  nonworker  injury;  complaints  from  public;  previous 
investigations  or  remedial  action): 

The  MAFB  is  a  RCRA  facility  and  a  CERCLA  site.  The  site  is  on  the 
National  Priority  List. 

D.  Principal  Materials  Handling  Activities  (type,  amount,  and  location  of 
wastes  or  hazardous  materials  disposed  of,  stored,  treated,  or  handled  at 
the  site): 

Not  applicable. 

E.  Features  and  Unusual  Features  (water  supply,  telephone,  radio,  power 
lines,  gas  lines,  watermains,  suspect  terrain,  etc.): 

Utility  lines,  both  above  ground  and  below  ground,  may  pose  a  safety 
hazard  for  team  members  during  excavation  or  boring.  If  a  driller  is 
used,  the  driller  must  maintain  a  safe  clearance  (at  least  20  feet)  between 
overhead  utility  lines  and  the  drill-rig  mast  at  all  times  during  site 
operations.  The  location  of  utility  lines  must  be  determined  prior  to 
startup  and  the  utility  must  be  contacted  48  hours  prior  to  excavatir*n  or 
drilling  by  contacting  Underground  Services  Alert  at  800/422-4133  and 
Tom  Egan,  MAFB  Engineering  at  916/643-4875. 


III.  WASTE  CHARACTERISTICS 

A.  Waste  Type(s): 

Liquid  X  Solid  X  Sludge  X  Gas  X 

B.  Characteristic(  s) : 

Corrosive  X  Ignitable  X  Radioactive _  Mixed  Waste _ 

Volatile  X  Toxic  X  Reactive _  Unknown _  Other  (name) 
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IV.  HAZARD  EVALUATION 

A.  Overall  Hazard  Level: 

The  hazard  level  of  each  activity  will  be  assessed  and  reported  on  the 
addendum  form. 

B.  Chemical  Hazards: 

The  major  types  of  processes  in  operation  on  the  base  are  paint  removal, 
painting,  plating,  and  foundry.  Each  process  has  overall  types  of 
chemicals  that  are  associated  with  the  process.  For  example,  in  the 
removal  of  paint,  paint  removers  containing  compounds  such  as  methy¬ 
lene  chloride,  are  used.  In  the  painting  operations,  toluene-  and  xylene- 
based  paints  are  applied  to  parts.  Plating  processes  contain  several  types 
of  chemicals  including  degreasers,  acids,  rust  removers,  and  cyanide. 
Finally,  foundries  may  contain  metallic  fumes.  The  above  processes  are 
not  inclusive  of  all  the  base  operations  as  are  the  examples  of  the  process 
associated  chemicals.  Therefore,  for  each  task  and/or  site  visit,  a  SSP 
addendum  will  be  attached  to  the  overall  SSP  which  addresses  each  site’s 
hazard.  The  addendum  will  contain  more  detailed  information  on 
chemical  hazards  and  will  address  task  and/or  site-specific  chemical 
hazards. 

C.  Physical  Hazards: 

The  major  potential  physical  hazards  possible  at  the  site  are:  flam¬ 
mability  of  vapors,  explosive  conditions;  utilities;  moving  and  mobile 
equipment;  trips,  slips,  and  falls;  and  heat  stress.  These  physical  hazards 
may  not  represent  every  site  at  MAFB,  therefore,  for  each  task  and/or 
site,  a  SSP  addendum  will  contain  more  detailed  information  on  physical 
hazards  and  will  address  task  and/or  site-specific  physical  hazards. 

Explosions  of  vapor  in  confined  spaces  can  be  fatal,  and  workers  must  be 
attentive  to  this  danger  and  guard  against  carelessness  at  all  times.  The 
lower  explosive  limit  (LEL)  is  compound  specific.  When  the  vapors  are 
heavier  than  air,  their  explosivity  and  flammability  hazard  are  increased. 
Vapors  will  tend  to  concentrate  near  the  ground  and  in  low  lying  areas, 
and  will  not  be  readily  mixed  or  diluted  with  ambient  air.  When 
monitoring  LEL,  it  is  important  to  take  measurements  at  ground  level. 
In  order  to  prevent  explosivity  and  flammability  hazards,  each  team 
member  must  make  sure  that  no  spark  sources,  such  as  lighters,  matches, 
unapproved  flashlights,  etc.,  are  brought  into  the  exclusion  zone.  The 
Site  Safety  Coordinator  (SSC)  must  inspect  the  exclusion  zone  for  spark 
sources  including  wiring,  motors,  etc.,  and  enforce  the  requirements  for 
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fire  prevention,  including  intrinsically  safe  electrical  equipment,  spark 
arrestors  on  vehicles,  and  exclusion  of  unauthorized  personnel. 

D.  Hazards  Posed  by  Site  Activities: 

Hazards  may  exist  from  moving  process  equipment  (such  as  pumps  and 
conveyors  and  mobile  equipment  (such  as  forklifts).  Personnel  must  be 
alert  for  these  hazards,  and  protect  clothing  and  hair  from  entrapment  in 
equipment,  and  use  common  sense  in  these  situation.  To  protect  from 
slips,  trips,  and  falls, proper  precautions  and  good  judgement  must  be 
exercised.  Personnel  should  be  especially  alert  when  working  near  pits 
and  excavations.  Exercising  caution,  using  safe  ladder  practices,  and 
using  the  buddy  system  around  stacks  is  important. 

E.  Heat  and  Cold  Stress  Hazards: 

Heat  stress  is  a  hazard  of  concern  during  summer  months.  Heat  stress  at 
hazardous  waste  sites  usually  occurs  because  impermeable  protective 
clothing  decreases  natural  body  ventilation.  Attachment  B  addresses  heat 
stress  hazards  specifically. 

F.  Biological  Hazards: 


G.  Unusual  Hazards: 

(Note:  List  unique  hazards  of  site,  if  any.)  (Insects,  snakes,  microbes, 
etc.) 

H.  Hazards  Posed  by  Chemical  Substances  Provided  by  CH2M  HILL: 

In  accordance  with  20  CFR  1910.1200,  Hazard  Communication,  Material 
Safety  Data  Sheets  are  provided  for  the  following  chemicals:  (list) 
(Examples,  sample  preservatives,  calibration  gases,  etc.) 
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V.  PROCEDURES 


A.  SITE  ORGANIZATION: 

Map/Sketch  Attached  Yes  Site  Secured  Yes 

Perimeter  Identified  Yes 

Zone(s)  of  Contamination  Identified  No 

B.  SITE  PERSONNEL: 


Team  Organization 


Team  Member/Office 


Responsibility 


Starr  Dehn/SAC 
John  Castleberry/S  AC 
Susanne  Davis/SAC 
Bill  MorganA^GM 
John  Spitsley/RDD^ 
Allison  Gammel/SFO^ 
Pamela  Beekley/SAC^ 
Sue  Keydel/SFO 
Robert  Koster/SAC 
Karla  Ebert/SAC 
Chuck  Ouellette/SAC 


Project  Administrator/Observer 
Project  Scientist/Level  C 
Project  Scientist/Level  C 
Project  Scientist/Level  C 
Project  Scientist/Observer 
Project  Scientist/Observer 
Project  Scientist/Observer 
Project  Scientist/Level  C  SSC 
Project  Scientist/Level  C 
Project  Scientist/Level  C  SSC 
Project  Scientist/Level  C 


“Observers  must  remain  in  clean  areas  and  upwind  of  the  exclusion 
zone.  Observers  will  not  conduct  sampling  activities. 


Each  of  the  team  members  named  above  has  been  certified  as  fit  for  the 
anticipated  work  by  the  CH2M  HILL  medical  surveillance  program,  and 
has  completed  the  training  requirements  of  29  CFR  1910.120.  In 
addition,  each  is  currently  certified  by  the  American  Red  Cross,  or 
equivalent,  in  both  first  aid  and  CPR. 
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c. 


ONSITE  ENGINEERING  CONTROLS: 


Onsite  engineering  controls  include  covers  for  waste  piles  and  cuttings 
and  barricades  to  keep  unauthorized  people  from  entering  contaminated 
areas. 


D.  WORK  PRACTICES: 

Site  personnel  will  avoid  any  visibly  contaminated  areas  onsite.  In 
general,  work  practices  shall  be  designed  to  decrease  time  of  exposure, 
increase  distance  to  the  source,  o"  shield  the  exposed  individual. 

E.  PERSONAL  PROTECTIVE  EQUIPMENT: 

Basic  Site  Level  of  Protection: 


A _  B _  C  X  D  X 

Polycoated  Tyvek  coveralls  with  nitrile  outer  gloves  and  latex  inner  gloves 
will  be  worn  when  splash  protection  is  needed.  Nitrile  outer  gloves  and 
latex  inner  gloves  will  be  worn  during  sampling  and  when  handling 
samples.  Safety  glasses,  hard  hat,  and  neoprene  steel  toe/shank  boots 
will  be  worn  while  onsite.  A  TLD  or  equivalent  badge  must  be  worn  by 
all  team  members. 


Level  C  will  include  the  equipment  listed  above  plus  a  full-face  air 
purifying  respirator  (APR)  with  organic  vapor  cartridges  (GMC-H). 


_ Task _ 

Site  inspection  and  walkthrough 
Source  testing 

Treatability  studies 

Other  tasks 


Initial  Level  of  Protection 


Level D 

Level  C  (may  b“  downgraded  to 
Level  D  by  SSC  if  HNu  readings 
are  less  than  1  ppm.) 

Must  prepare  an  amendment 
with  further  descriptions  of  each 
activity  to  be  conducted. 

Must  prepare  an  amendment 
with  further  descriptions  of  task 
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F.  GENERAL  HAZARDOUS  WASTE  SITE  MONITORING  EQUIP- 
MENT  AND  PROCEDURES: 


Periodic  monitoring  of  the  site  is  required  to  determine  the  effectiveness 
of  engineering  controls,  to  re-evaluate  levels  of  protection,  and  determine 
if  site  conditions  have  changed.  At  a  minimum,  monitor  at  the  beginning 
of  each  shift,  periodically  (e.g.,  every  15  minutes)  throughout  the  work, 
whenever  work  begins  at  a  new  area  onsite  or  when  different 
contaminants  are  encountered  or  a  different  work  activity  begins.  Spe¬ 
cific  monitoring  locations  and  frequencies  are  given  below. 

Carefully  inspect  each  piece  of  monitoring  equipment  prior  to  work 
startup.  Failure  of  any  of  the  equipment  listed  below  to  work  properly 
must  be  reported  to  the  Project  Manager  immediately. 

1.  Explosimeter/02  meter:  Calibrate  prior  to  each  day’s  activities 
according  to  manufacturer’s  instructions.  Recharge  at  the  end  of 
each  day..  Monitor  (Note  to  Preparer:  Specify  frequency,  loca¬ 
tion)  and  record  measured  levels  in  the  log  book  (Note  to 
Preparer:  Specify  frequency). 

Action  levels: 

Explosive  Atmosphere  (measured  at  source,  i.e.,  borehole,  test  pit, 
etc.) 

Action  Levels  (measured  at  the  borehole): 

•  Less  than  5  percent  LEL-Continue  drilling. 

•  Greater  than  5  to  20  percent  LEL-Continue  drilling  with 
caution. 

•  Greater  than  20  percent  LEL-Shutdown  drilling  operations 
and  allow  area  to  ventilate  until  LEL  falls  below  10  percent 
before  resuming  work.  Mechanical  ventilation  (i.e.,  blower) 
may  be  required  to  reduce  flammable  vapors  to  below 
20  percent.  Do  not  place  blower  in  atmospheres  greater 
than  20  percent  of  the  LEL. 

Oxygen  (measured  in  breathing  zone) 

^19.5%  Shut  down  drilling  operations  and  ventilate  until 

O2  increases  to  above  19.5% 

19.5%  to  25%  Monitor 
^25%  Evacuate 
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2. 


Rad-mini  (used  at  sites  where  exposure  to  ionizing  radiation  is  not 
expected):  Check  background  and  check  response  using  a  Cole¬ 
man  lantern  mantle.  Monitor  continuously  and  record  location 
and  time  of  alerts  in  the  log  book. 

Action  levels:  The  Rad-Mini  is  used  on  initial  entry  to  sites  or 
where  exposure  to  radiation  is  not  expected  but  may  occur 
(trenching  operations,  opening  containers,  etc.).  The  Rad-mini 
sounds  an  alarm  at  10  mRem/hr.  Site  personnel  will  mark  the 
spot  where  the  alarm  occurred,  leave  the  site  following  as  nearly 
as  possible  the  path  taken  into  the  site,  and  call  the  Project 
Manager  to  arrange  for  health  physics  support.  The  following 
action  levels  apply  during  routine  use  of  radiation  survey  meters  at 
sites  where  exposure  to  radiation  is  not  expected  but  may  be 
possible. 

•  Background  to  1  mR/hr  above  background-continue  opera¬ 
tions;  identify  zone  of  radiation  contamination  and  mini¬ 
mize  work  time  in  this  area. 

•  1  mR/hr  to  2  mR/hr  above  background-notify  SSP 
approver  of  measurements  and  any  unusual  conditions  or 
specific  control  measures. 

•  Greater  than  2  mR/hr  above  background-stop  operations; 
evacuate  work  area;  and  notify  SSP  approver.  Field  work 
will  require  health  physics  evaluation  and  protection 
measures  to  be  implemented  before  proceeding  with  field 
activities. 

3.  HNU  (with  10.2  eV  Lamp):  Calibrate  prior  to  each  day’s  ac¬ 
tivities,  according  to  manufacturer’s  instructions.  Record  cal¬ 
ibration  in  the  SSC  log  book.  Recalibrate  after  cleaning  the  lamp 
or  when  background  levels  drift.  This  instrument  is  sensitive  to 
humidity  and  may  require  periodic  lamp  cleaning  if  it  is  humid. 
Monitor  for  background  concentrations  (specify  frequency,  loca¬ 
tion)  and  then  upon  initial  entry  record  measured  levels  in  the  log 
books  (specify  frequency).  Monitor  continuously  while  drilling  or 
performing  intrusive  activities.  Readings  should  be  recorded  every 
1/2  hours. 

Action  levels:  Note  to  preparer:  Action  levels  for  the  10.2  eV 
HNU  are  specified  based  on  knowledge  of  the  contaminants  pres¬ 
ent,  the  response  of  the  instrument  to  those  contaminants  or  mix¬ 
tures  of  contaminants,  weather  conditions,  engineering  controls, 
and  level  of  personal  protection  being  worn.  In  situations  where 
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information  does  not  exist  for  a  more  informed  decision,  monitor 
continuously,  record  readings  at  a  minimum  of  15-minute  intervals 
and  use  the  following  action  levels: 


Readint 


Action/PPE 


0-1  ppm  above 
background^’*’ 

>1-5  ppm  above 
background*’ 


>5  ppm 


Level  D;  continue  monitoring 


Level  C;  full  facepiece  respirator  with 
GMC-H  cartridges.  Continue 
monitoring. 

Call  safety  plan  approver 


^Background  is  established  offsite  and  upwind  before  the  start  of 
daily  activities. 

‘’Readings  are  taken  in  the  breathing  zone  over  a  5-minute 
period. 

SITE  ENTRY  PROCEDURES: 


Conduct  Site  Safety  briefing  before  starting  field  activities 

Determine  wind  direction,  install  wind  flags,  and  establish  work 
zones  onsite  (e.g.,  exclusion  zone;  contamination  reduction  zone; 
and  support  zone) 

Set  up  decontamination  facilities. 


•  If  toilet  facilities  are  not  located  within  a  3-minute  walk  from  the 
decontamination  facilities,  either  provide  a  chemical  toilet  and 
hand  washing  facilities  or  have  a  vehicle  available  (not  the 
emergency  vehicle)  for  transport  to  nearby  facilities. 

•  Conduct  site  entry  monitoring  using  the  HNu,  explosimeter/ 
©2  detector  and  Rad  mini. 

H.  WORK  LIMITATIONS:  (Time  of  day,  etc.) 

•  No  eating,  drinking,  or  smoking  onsite. 

•  No  contact  lenses  onsite. 


No  facial  hair  that  would  interfere  with  respirator  fit. 
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•  Buddy  system  at  all  times  in  exclusion  zone. 

•  CH2M  HILL  employees  to  wear  TLD  badges  or  equivalent  at  all 
times  when  on  or  near  the  site. 

•  Site  work  will  be  performed  during  daylight  hours  whenever 
possible.  Any  work  conducted  during  hours  of  darkness  will 
require  the  following  minimum  illumination  intensity: 

General  Site  Areas  5  foot-candles 

First  Aid  Station/Office/Lab  30  foot-candles 

Storerooms,  Changehouse,  Toilets,  Rest  10  foot-candles 

Areas 

•  Motors  used  in  the  exclusion  zone  will  be  non-sparking  electrical 
motors  or  equipped  with  spark  arrestors. 

•  Fuel  supplies  will  be  properly  stored  and  grounded. 

I.  DECONTAMINATION  PROCEDURES: 

Set  up  decontamination  area  upwind  of  the  exclusion  zone.  Water  and 
TSP  detergent  should  be  placed  in  buckets  prior  to  beginning  work.  The 
decontamination  area  should  be  a  sufficient  distance  from  the  work  in 
the  exclusion  zone  so  that  the  decon  area  will  not  become  contaminated 
by  splashing  water  or  flying  dirt. 

Personnel  Decontamination  Procedures: 

Wash  boots  and  outer  gloves  in  detergent  and  water,  rinse,  and  remove 
outer  gloves;  remove  and  bag  coveralls;  if  cotton  coveralls  are  used,  bag 
in  plastic  bags  and  wash  prior  to  rewearing;  remove  respirator,  if  worn; 
remove  surgical  gloves  and  dispose  in  a  plastic  trash  bag;  wash  hands  and 
face;  sanitize  respirator  nightly,  if  used;  take  a  shower  and  wash  hair  as 
soon  as  possible  after  leaving  the  site. 

Equipment  Needed: 

Buckets,  detergent,  cleaner-sanitizer,  brushed,  garbage  bags,  hand  soap, 
and  paper  towels. 
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For  Sampling  Equipment: 

Follow  procedures  outlined  in  sampling  plan. 

For  Heavy  Equipment: 

Wash  off  the  bucket  of  the  backhoe  or  the  drilling  equipment  with 
detergent  and  water;  rinse  in  water.  Use  the  hNu  to  monitor  the 
backhoe  or  drilling  equipment.  If  hNu  readings  are  detected  from  the 
equipment,  steam  clean  it  prior  to  removing  it  from  the  site. 

Documentation: 

It  is  the  responsibility  of  the  SSC  to  make  sure  that  all  equipment  coming 
offsite  is  properly  decontaminated  according  to  the  procedures  outlined 
above.  At  a  minimum,  visual  indication  of  contamination  will  be 
removed,  and  no  organic  vapors  detectable  above  background  should 
remain.  The  equipment  and  samples  will  be  clean,  dry,  and  free  from 
stains,  deposits,  encrustations,  or  discoloration.  Documentation  of 
decontamination  must  be  made  in  the  field  log  notebook,  which  will  bee 
ome  part  of  the  permanent  project  file.  A  suitable  tag  is  to  be  placed  on 
each  piece  of  decontaminated  CH2M  HILL  equipment  (or  group  of 
equipment,  such  as  a  bag  of  hand  tools)  stating  the  date  of 
decontamination  and  initialed  by  the  SSC. 

J.  MATERIAL  HANDLING  PROCEDURES: 

The  following  general  material  handling  procedures  apply: 

•  Drums  and  containers  meeting  the  appropriate  DOT,  OSHA,  and 
EPA  regulations  for  the  waste  contents  (e.g.,  decon  water)  will  be 
used. 

•  Site  operations  will  be  organized  to  minimize  the  amount  of  drum 
or  container  movement. 

•  DOT  salvage  drums  and  suitable  quantities  of  absorbent  will  be 
available  and  used  on  sites  where  hazardous  waste  spills  could 
occur. 

•  Electrically  powered  material  handling  equipment  used  to  transfer 
decon  solutions  will  meet  the  requirements  of  29  CFR  1910.307 
for  the  classification  of  materials  being  handled. 
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Disposal  of  Materials  Generated  During  Field  Work: 


Material  generated  during  field  work  (decontamination  fluids, 
disposable  protective  gear  or  sampling  devices,  drilling  cuttings, 
well  development  fluids,  etc.)  will  be  considered  as  contaminated 
and  handled  accordingly  unless  adequate  monitoring  or  analytical 
data  exists  to  properly  classify  the  materials  as  non-hazardous. 

Material  generated  offsite  (well  drilling  fluids,  etc.)  will  be 
returned  to  the  site  unless  otherwise  specified  by  the  site  owner  or 
responsible  party. 

Ultimate  responsibility  for  disposal  of  the  material  rests  with  the 
site  owner  or  responsible  party.  CH2M  HILL  may  coordinate 
analysis,  packaging,  storage,  transport  and  disposal  of  waste 
material,  but  will  not  assume  responsibility  for  the  waste  (i.e.,  sign 
manifests  as  generator,  etc.).  Prior  to  beginning  field  work,  the 
waste  handling  procedures  will  be  agreed  to  with  the  client,  site 
owner,  and  /  or  responsible  party. 

Laboratory  samples  will  be  returned  to  the  site,  client,  site  owner, 
or  responsible  party  for  disposal  following  analysis  unless 
otherwise  specified. 


EMERGENCY  RESPONSE  PLAN 
A.  Pre-Emergency  Planning: 

The  SSC  is  to  perform  the  following  pre-emergency  planning  tasks  before 

starting  field  activities  and  will  coordinate  emergency  response  with  the 

operating  facility  when  appropriate: 

•  Locate  nearest  telephone  to  the  site  and  inspect  onsite  com¬ 
munications  (air  horns,  two-way  radios). 

•  Confirm  and  post  emergency  telephone  numbers  (Form  311)  and 
route  to  hospital. 

•  Post  site  map  marked  with  locations  of  emergency  equipment  and 
supplies. 

•  Review  emergency  response  plan  for  applicability  to  any  changed 
site  conditions,  alterations  in  onsite  operations,  or  personnel 
availability. 


Drive  route  to  hospital. 

Evaluate  capabilities  of  local  response  teams. 

Where  appropriate  and  acceptable  to  the  client,  inform  emergen 
cy  room  /  ambulance  service  and  emergency  response  teams  of  ant¬ 
icipated  types  of  site  emergencies. 

Designate  one  vehicle  as  the  emergency  vehicle;  place  hospital 
directions  and  map  inside;  keep  keys  in  ignition  during  field 
activities. 


Inventory  and  check-out  site  emergency  equipment  and  supplies. 
Setup  emergency  personnel  decontamination  station(s). 


Personnel  Roles  and  Lines  of  Authorit 


The  SSC  takes  the  lead  in  emergencies.  The  SSC  has  the  authority  to 
stop  any  site  activities  posing  an  immediate  health  and  safety  hazard  to 
site  personnel  and  must  notify  the  Project  Manager  or  designee  as  soon 
as  practical  of  this  action.  The  Project  Manager  is  ultimately  responsibl 
e  for  health  and  safety  of  the  CH2M  HILL  workers. 


Trainim 


At  least  two  personnel  currently  certified  in  both  first-aid  and  CPR  will 
be  present  during  field  activities  within  the  exclusion  zone.  The  site’s 
Emergency  Response  plan  will  be  reviewed  in  the  initial  site  safety 
briefing  and  will  include: 


Emergency  procedures  for  personnel  injury,  or  suspected  overexp 
osures,  fires,  explosions,  chemical,  and  vapor  releases. 

Location  of  onsite  emergency  equipment  and  supplies  of  clean 
water. 


Local  emergency  contacts,  hospital  routes,  evacuation  routes,  and 
assembly  points. 


Site  communication  and  location  of  nearest  phone  to  the  site. 


Names  of  onsite  personnel  trained  in  first  aid  and  CPR. 

Notification  procedures  for  contacting  CH2M  HILL’s  medical 
consultant  and  team  member’s  occupational  physician. 
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•  The  emergency  response  plan  will  be  rehearsed  at  least  once 
before  site  activities  begin,  and  periodically  afterwards. 

•  New  workers  on  the  site  will  be  briefed  on  the  emergency 
response  plan  before  entering  the  exclusion  zone. 

D.  Communications: 

The  ■'buddy  system"  will  be  enforced  for  field  activities  involving  potential 
exposure  to  hazardous,  toxic  or  radioactive  materials,  and  during  any 
work  within  the  exclusion  zone.  Each  person  will  observe  his/her  partner 
for  symptoms  of  chemical  overexposures  or  heat  stress  and  provide 
emergency  assistance  when  warranted.  Personnel  working  in  the 
exclusion  zone  will  maintain  line  of  sight  contact  or  maintain 
communications  (e.g.,  two-way  radios)  with  the  site  suppxjrt  facilities. 
Offsite  communications  will  consist  of  either  onsite  telephone  service  or 
using  the  nearest  telephone  to  the  site. 


The  following  emergency  signals  shall  be  used: 


Grasping  throat  with  hand 
Thumbs  up 
Grasping  buddy’s  wrist 
2  short  blasts  or  sounds,  repeated 
Continual  sounding  of  horn 


Emergency-help  me 
OK;  understood 
Leave  site  now 
All  clear 

Emergency-leave  site 


PPE  and  Emergenc 


luipment  and  Sur 


The  following  emergency  equipment  and  supplies  will  be  available  onsite 
with  the  locations  marked  on  the  site  map  and  posted  in  the  support 
zone: 


•  20-lb  ABC  fire  extinguisher(s) 

•  First-aid  kit 

•  Stretcher  or  blanket 

•  Supplies  of  clean  water 

•  Eye  wash 

•  Deluge  shower  (when  required  for  emergency  decon) 

•  PPE  (protective  clothing,  boots,  and  gloves) 

•  Air  monitoring  equipment 
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G.  Emergency  Recognition  and  Prevention: 

Prevention  of  emergencies  will  be  aided  by  the  effective  implementation 
of  the  health  and  safety  procedures  specified  in  this  SSP.  The  initial  site 
safety  briefing  will  emphasize  recognition  of  the  types  of  emergencies 
anticipated  onsite.  Periodic  safety  briefings  will  be  conducted  by  the  SSC 
as  field  activities  proceed.  Hazards  that  warrant  specific  emergency 
recognition  and  prevention  techniques  will  be  discussed. 

H.  Site  Security  and  Control: 

(Note  to  preparer:  Identify,  locate,  and  describe  road  and  approaches  to 
site,  security  measures  such  as  fencing  and  guards,  flagging  or  other 
means  of  marking  zones,  and  access  control  procedures,  such  as  sign-in 
logs,  access  control  points,  etc.) 

I.  Emergency  Medical  Treatment  and  First-Aid: 

•  Prevent  further  injury,  perform  appropriate  decontamination,  and 
notify  the  SSC  and  the  Project  Manager. 

•  Initiate  first  aid  and  get  medical  attention  for  the  injured 
immediately. 

•  Depending  upon  the  type  and  severity  of  the  injury,  call  the  medi¬ 
cal  consultant  and/or  occupational  physician. 

•  Notify  the  Health  and  Safety  Manager. 

•  Notify  the  injured  person’s  personnel  office. 

•  Notify  the  client  representative. 

•  Prepare  an  incident  report.  The  SSC  is  responsible  for  preparing 
and  submitting  the  report  to  the  Director  of  Health  and  Safety 
and  to  the  CH2M  HILL  corporate  personnel  office  within 
48  hours. 

•  The  SSC  will  assume  charge  during  a  medical  emergency. 


SACA'192A)44.51 


15 


J.  Emergency  Routes  and  Telephone  Numbers  (Map  to  be  Posted) 


Duty  Officer 

Police 

Fire 

Emergency  Assistance 
Ambulance 
Site  Contact 
Utilities 


Building  123 

32751  (on  base)  916/643-2751  (of  base) 
112  (on  base)  916/643-6168  (off  base) 
117  (on  base)  916/643-5622  (off  base) 
116  (on  base) 

116  (on  base) 

916/643-3675”Charles  Miles 

34875  (on  base)  916/643-4875  (off  base) 


McClellan  Clinic  35420  (on  base)  916/646-8420 

Urgent  Care  Hours:  0730  to  1900 


General  Hospital  American  River  Hospital 

4747  Engle  Road.  Carmichael,  CA  95608 
916/848-2100 


Directions  to  Hospital  Exist  McClellan  Air  Force  Base  through 

the  main  gate  to  Watt  Avenue.  Turn 
right  onto  Watt  Avenue  and  travel  south 
to  Whitney  Avenue.  Turn  left  onto 
Whitney  Avenue  and  travel  east  to 
Mission  Avenue.  Turn  left  onto  Mission 
Avenue  and  travel  north  to  Engle  Road. 
Turn  right  (east)onto  Engle  Road. 
Hospital  is  at  4747  Engle  Road.  (See 
attached  map.) 


CHEMTREC 
TOSCA  Hotline 
CDC 

National  Response  Center 
EPA  ERT  Emergency 
RCRA  Hotline 


800/424-9300 

202/554-1404 

404/452-4100 

800/424-8802 

201/321-6660 

800/424-9346 


K.  Emergency  Decontamination:  Personnel  will  be  decontaminated  to  the  extent 
feasible  (usually  a  "gross  decon"  or  deluge)  but  life  saving  and  first-aid 
procedures  take  priority  over  personnel  decontamination  efforts.  The 
personnel  decontamination  procedures  specified  in  Section  V.J  of  this  SSP  will 
apply  for  injuries  deemed  non-life  threatening  by  the  SSC. 

L.  Evacuation  Routes  and  Procedures:  Onsite  evacuation  routes  will  be  designat¬ 
ed.  Personnel  will  exit  the  site  exclusion  zone  /  contamination  reduction  zone 
and  assemble  at  the  onsite  assembly  point  in  the  support  zone.  The  SSC  will 


SAC/ai92/044.5l 


16 


account  for  personnel  at  the  onsite  assembly  point  and  notify  local  emergency 
responders.  The  SSC  will  assess  the  need  for  site  evacuation  based  on  the 
degree  of  hazard  posed  to  site  personnel  remaining  in  the  support  zone. 
Offsite  evacuation  routes  and  assembly  points  will  also  be  designated.  A 
person  designated  by  the  SSC  will  account  for  personnel  at  the  offsite  assembly 
point.  The  SSC  and  an  assistant  will  remain  onsite  in  the  event  of  site  evacua¬ 
tion  (if  feasible)  to  assist  local  responders  and  advise  them  on  the  nature  and 
location  of  the  incident. 

Onsite  and  offsite  evacuation  routes  /  assembly  points  will  be  designated  on  the 
site  map  and  posted.  They  will  be  based  on  site  topography  and  layout; 
anticipated  safe  distances  for  places  of  refuge;  prevailing  weather  conditions; 
and  anticipated  location  magnitude  of  site  emergencies.  Wind  flags  will  be 
installed  in  the  exclusion  and  support  zones  to  assist  personnel  in  determining 
upwind  evacuation  routes. 

Evacuation  Routes  (Onsite  and  Offsite):  Evacuation  routes  will  be  dependent 
on  the  type  of  accident  and  wind  direction.  MAFB  has  first  and  second 
responders  to  handle  evacuations  (see  Section  II,  A). 

Assembly  Points  (Onsite  and  Offsite):  Assembly  points  vary  by  building  and 
areas.  Therefore,  it  will  be  the  responsibility  of  the  SSC  to  determine  the 
assembly  point  for  each  location  from  the  appropriate  base  representative. 

M.  Critique  of  Response  and  Follow-up:  The  SSC  will  evaluate  the  effectiveness 
of  the  emergency  response  and  recommend  procedures  for  improving 
emergency  response  to  the  SSP  approver.  Follow-up  activities  include  notifi¬ 
cation  of  the  injured  person’s  personnel  office  within  24  hours  of  the  injury. 
Incidents  of  suspected  overexposures  will  require  the  notification  of 
CH2M  HILL’S  medical  consultant  and  the  injured’s  occupational  physician  so 
that  they  may  provide  assistance  and  relevant  information  to  the  local  hospital’s 
emergency  room  physician. 


VI.  EMERGENCY  CONTACTS 
•  CH2M  HILL  Medical  Consultant 


Name:  Dr.  Kenneth  Chase,  Washington  Occupational 

Health  Associates,  Inc. 

Phone:  202/463-6698  (8-5  EST) 

202/463-6440  (after  hours  answering  service;  physician  will  return 
call  within  30  minutes) 
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•  CH2M  HILL  Health  and  Safety  Manager 

Name:  David  Lincoln/SEA 

Phone:  206/453-5005 

•  District  Health  and  Safety  Officer  (HSO) 

Name:  Lynn  Laszewski/SEA 

Phone:  206/453-5005 

•  Occupational  Physician 

Name:  Dr.  Allen  Krohn 

Phone:  916/246-7464 

Address:  Redding  Industrial  Occupational  health  Center 
1920  California  Street 
Redding,  California  96001 

•  Occupational  Physician 

Name:  Health  Check 

Ralph  K.  Davis  Medical  Center 
Phone:  415/565-6000 

Address:  Castro  and  Duboce  Street 

San  Francisco,  California  94114 

•  Occupational  Physician 

Name:  Drs.  Robinson,  Webb,  Strong,  Yates 

Phone:  205/262-0342;  205/262-0390 

Address:  1722  Pine  Street,  Suite  309 

Montgomery,  Alabama  36194-2701 

•  CH2M  HILL  Project  Manager 

Name:  Starr  Dehn/SAC 

Phone:  916/920-0300 

•  Client  Contact 


Name:  Larry  Button/Charlie  Thorpe 

Phone:  916/643-1250 
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•  CH2M  HILL  Regional  Manager 

Name:  Steve  DeCou 

Phone:  916/920-0300 

•  Personnel  Office 

Name:  Scott  Olsen 

Phone:  916/920-0300 

If  an  injury  occurs,  notify  the  injured  person’s  personnel  office  as  soon  as  possible 
after  obtaining  medical  attention  for  the  injured.  Notification  MUST  be  made 
within  24  hours  of  the  injury. 

•  CH2M  HILL  Director  of  Health  and  Safety  for  Waste  Management  and 
Industrial  Processes 

Name:  David  Lincoln 

Phone:  206/453-5005 

Address: 

•  CH2M  HILL  Corporate  Personnel  Office 

Name:  Marie  Haezenbrouck/DEN 

Phone:  303/771-0900  (O) 

Address:  CH2M  HILL 

6060  South  Willow 
Englewood,  CO  80111 

VIII.  PLAN  APPROVAL 

This  site  safety  plan  has  been  written  for  the  use  of  CH2M  HILL’s  employees  and 
subcontractors.  CH2M  HILL  claims  no  responsibility  for  its  use  by  others.  The 
plan  is  written  for  the  specific  site  conditions,  purposes,  dates,  and  personnel 
specified  and  must  be  amended  if  these  conditions  change. 


PLAN  PREPARED  BY:  Robert  Evangelista 

Date: 

4/24/90 

(name/office/home  phone) 

APPROVED  BY:  Jane  Stansfield 

Date: 

4/27/90 

(name/office/home  phone) 

APPROVED  BY: 

Date: 

(name/office/home  phone) 

(Note  to  Preparer:  SSPs  for  sites  where  the  potential  exists  for  exposure  to  ionizing 
radiation  require  the  approval  of  the  Radiation  Health  Officer.) 
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MODIFIED  BY: 


Karla  Ebert/SAC 


Date:  10/24/91 


MODIFICATIONS 

APPROVED  BY:  Jayne  Stansfield/DEN _  Date:  10/24/91 

Attachments: 

•  Site  Map 

•  Form  311,  Emergency  Phone  Numbers 

•  Form  533,  Record  of  Hazardous  Waste  Field  Activity 

•  MSDS  where  applicable 

•  Attachment  A--Descriptions  of  Planned  Activities 

•  Attachment  B-Heat  Stress/Cold  Stress  Hazards 

•  Attachment  C-Health  and  Safety  Site  Meeting 

•  Site  Safety  Plan  Addendum 

Distribution  of  approved  plan: 

Project  Manager  (responsible  for  distribution  to  team  members  and  client) 
Health  and  Safety  Manager 
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lorthgate  Blvd. 


FORM  311 

EMERGENCY  TELEPHONE  NUMBERS 


Police 

Address: 

Phone: 

Department 

Contact: 

Fire 

Address: 

Phone: 

Department 

Contact: 

Paramedic 

Address: 

Phone: 

Contact: 

Fire 

Address: 

Phone: 

Report 

Contact: 

Ambulance 

Address: 

Phone: 

Service 

Contact: 

Water 

Address: 

Phone: 

Department 

Contact: 

Gas 

Address: 

Phone: 

Utility 

Contact: 

Electric 

Address: 

Phone: 

Utility 

Contact: 

Telephone 

Address: 

Phone: 

Utility 

Contact: 

Hospital 

Address: 

Phone: 

Contact: 

Owner 

Address: 

Phone: 

Contact: 

This  notice  is  located  at  : 
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FORM  533 

RECORD  OF  HAZARDOUS  WASTE  FIELD  ACTIVITY 


WI)CHS2/All2.5l  Revised  8-1  91 


Attachment  A 

DESCRIPTION  OF  PLANNED  ACTIVITIES 


This  Description  of  Planned  Activities  encompasses  a  broad  range  of  possible  tasks 
to  be  issued  as  task  orders  against  contract  No.  F04699-90-D-0035.  This  section 
defines  the  range  of  tasks  CH2M  HILL  shall  be  responsible  to  perform  as  per  Sec¬ 
tion  4.0  (Technical  Requirements)  of  the  above  contract. 

•Conduct  field  sampling  of  drums,  spill  sites,  tanks  (above  and  underground),  moni¬ 
toring  wells,  past  waste  disposal  sites,  etc.,  and  perform  sample  characterization 
studies  to  include  analysis  of  a  wide  variety  of  contaminants  in  complex  matrices, 
including  up  to  297  compounds  listed  as  hazardous  by  EPA. 

•Perform  laboratory  and  field  tests  of  environmental  monitoring  and  testing 
equipment,  to  include  validation  of  manual/instrumental  methods,  continuous  moni¬ 
tors,  analytical  support  and  Mathematical  models  using  EPA,  ASTM,  NR,  and/or 
equivalent  procedures  specified  by  the  Air  Force. 

•Perform  photogrammetric  analyses  of  environmental  and  infrared  photographs. 

•Perform  geophysical  studies  to  include,  but  not  be  limited  to,  studies  involving 
magnetometer,  metal  detection,  earth  resistivity,  terrain  conductivity,  seismic, 
gravity,  ground  penetrating  radar  and  shallow  (less  than  400  feet,  in  most  cases) 
borehole  logging. 

•Perform  hydrogeological  investigations  to  determine  the  magnitude  and  extent  of 
groundwater  contamination. 

•Determine  the  direction  and  rate  of  movement  of  contaminants  and  estimate  the 
degree  of  risk  associated  with  contaminant  migration. 

•Develop  methods  to  mitigate  the  adverse  environmental  efifects  of  pollutant  migra¬ 
tion. 

•Develop  leachate  monitoring  and  analysis  programs  to  comply  with  state  or  EPA 
regulations  required  for  landfills  and  other  hazardous  waste  treatment  and  disposal 
sites  which  are  currently  operated  or  have  been  operated  in  the  past  by  the  U.S.  Air 
Force. 

•Perform  onsite  geological/hydrological  investigations  required  to  assist  the  Air 
Force  in  selecting  proper  locations  for  new  solid/hazardous  waste  treatment,  stor¬ 
age,  or  disposal  sites  or  other  facilities. 
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•Perform  sampling  of  soil  and  water  in  the  unsaturated  (vadose)  zone  above  the 
water  table  using  techniques  recommended  by  the  National  Water  Well  Association 
(NWWA). 

•Perform  aquifer  tests  to  determine  the  porosity,  permeability,  specific  yield, 
drawdown  and  extent  of  cones  of  depression  developed  in  aquifers  in  which  con¬ 
tamination  has  been  found  or  is  suspected. 

•Conduct  comprehensive  water  supply  and  water  distribution  studies. 

•Perform  evaluations  of  domestic  water,  industrial  wastewater,  domestic  wastewater, 
and  groundwater  treatment  plants. 

•Perform  water  and  wastewater  characterization,  to  include  ambient  short-term  and 
continues  water  monitoring. 

•Conduct  inflow/infiltration  studies  into  industrial,  reclamation  and  groundwater 
extract/treatment  systems  at  McClellan  AFB  and  its  Satellite  Locations. 

•Perform  treatability  studies,  pilot  plant  investigations,  and  toxicity  and  bioassay 
determinations. 

•Prepare  evaluations  and  analyses  providing  sufficient  detail  to  allow  development 
of  National  Pollutant  Discharge  Elimination  Systems  (NPDES)  permit  applications, 
certifications  and  discharge  monitoring  reports. 

•Conduct  instream  biological  monitoring  and  fish-kill  investigations. 

•Perform  laboratory  analyses  of  potable  water,  groundwater,  wastewater,  soil, 
sludges,  biologicals,  fuels  or  commercial  products  and  other  environmental  samples. 

•Perform  studies  to  ensure  personnel  safety,  including  the  use  of  explosimeters,  gas 
detectors,  and  survey  meters  and  other  equipment  necessary  to  monitor  air  quality 
during  site  operations. 

•Prepare  evaluations  and  analyses,  providing  sufficient  details  to  aid  development 
of  state  or  EPA-mandated  permit  applications,  certifications,  discharge  monitoring 
reports  and  groundwater  monitoring  reports. 

•Perform  necessary  analyses  and  reduction  of  any  physical/chemical  samples  or  data 
acquired  under  activities  outlined  herein. 

•Provide  analytical  results  in  both  hard  copy  and  other  formats  suitable  for  archiv¬ 
ing,  including  computer  format. 
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•When  required  and  specified  in  the  delivery  order,  prepare  sites  for  sampling/ 
monitoring  and  restore  sites  upon  completion  of  work. 

•Identify,  evaluate,  design  and  prototype  processes,  equipment,  and  facilities  which 
minimize  the  generation  of  hazardous  wastes  or  improve  environmental  quality. 

•Develop  permits  and  various  applications  as  required  by  the  guidance  documents. 

•Conduct  Community  Relations  Program  requirements  in  accordance  with  SARA. 

•Prepare  Site-Specific  Spill  Plans,  maintain  and  reviewed  annually  in  accordance 
with  Air  Force  policy,  guidance  and  directives. 

•Develop  Base  Spill  Prevention  and  Response  Plans. 

•Conduct  quarterly  review  of  regulatory  requirements  regarding  the  Resource  Con¬ 
servation  and  Recovery  Act  (RCRA),  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA),  and  the  Superfund  amendments  and 
on-going  RCRA  and  CERCLA/SARA  Programs  and  other  background  documents 
as  required. 

•Prepare  Statements  of  Work. 

•Perform  waste  minimization  assessments  and  recommend  process  modifications 
that  eliminate  or  reduce  the  use,  generation,  and  disposal  of  hazardous  materials 
within  production  process.  The  assessments  shall  include: 

-  Analyze  the  results  of  waste  audits  to  identify  the  most  promising  areas 
for  waste  minimization. 

-  Identify,  devise,  and  prototype  new  approaches  to  reduce  and  minimize 
hazardous  wastes  through  process  modification  of  emission/effluent  con¬ 
trol. 

-  Investigate  process  technology  and  develop  conceptual  system  designs  to 
prevent  and  reduce  industrial  pollution  and  hazardous  waste  generation. 

-  Determine  the  environmental  consequences  of  present  and  proposed 
environmental  regulations  of  any  recommended  process  or  equipment 
changes. 

-  Recommend  control  technology  for  toxics  and  pollutants  to  address  recov¬ 
ery/recycle  and  reduction,  optimization  treatment  (chemical  and  biologi¬ 
cal),  onsite  treatment,  and  substitution  with  less  toxic/hazardous  materials. 
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-  Prepare  detailed  drawing  packages,  plans,  and  designs  for  waste  minimi¬ 
zation  pilot  projects  relative  to  equipment  design  and  modifications 
including  charts,  graphs,  return  on  investments,  and  cost  estimates. 

-  Document,  evaluate,  and  integrate  the  results  of  pilot  projects  in  ongoing 
industrial  processes  operations  through  process  modifications  or  prototype 
development. 

•Conduct  and  administer  the  Hazardous  Waste  Training  Program  to  Base 
employees  including  requirements  under  29  CFR  1910.120. 

•Conduct  Underground  Storage  Tank  Annual  Precision  Leak  Testing. 

•Conduct  Environmental  Audit  Assessment  of  base  facilities  and  operation  in 
accordance  with  Air  Force  and  SM-ALC/EM  policy,  guidance,  and  directives. 

•Perform  Inspection  Services  and  Construction  Management  for  Environmental 
Investigations,  construction  Project  or  Remedial  Action  Implementation. 

•Develop  and  maintain  a  computer  data  base  for  tracking  hazardous  waste 
generator/management  data  and  all  delivery  order  project  information. 

•Maintain  an  inventory  of  McClellan  Air  permits.  Develop  tracking  system  to  mon¬ 
itor  environmental  compliance.  This  inventory  and  tracking  system  will  be  main¬ 
tained  in  a  microcomputer  within  the  Directorate  of  Environmental  Management. 

•Provide  engineering  and  services  to  operate  and  maintain  interim  Remedial  Mea¬ 
sures  and  Remedial  Actions  implemented  by  McClellan  AFB  in  accordance  with 
CERCLA/SARA.  This  includes  the  McClellan  Groundwater  and  Treatment  Plant 
and  existing  and  future  groundwater  extractor  systems.  Operation  and  maintenance 
shall  be  conducted  in  accordance  with  existing  procedures. 

•Prepare  Environmental  Assessments  for  proposed  Air  Force  activities  in  water 
usage,  wastewater  discharge,  solid  waste  disposal,  hazardous  waste  cleanup,  and 
contaminated  groundwater  cleanup. 

•Document  performance  of  existing  and  future  McClellan  water,  wastewater,  solid 
waste,  and  groundwater  treatment  facilities  (including  groundwater  extraction  sys¬ 
tems)  to  include  performance  evaluations  of  individual  unit  processes  within  a  treat¬ 
ment  facility. 

•Prepare  comprehensive  studies  to  determine  potable  water  supply,  storage  and 
distribution  requirements  for  McClellan  AFB  and  its  Satellite  Locations. 
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Attachment  B 

HEAT  STRESS/COLD  STRESS  HAZARDS 


Heat  Stress 

Wearing  PPE  puts  a  hazardous  waste  worker  at  considerable  risk  of  developing  heat 
stress.  This  can  result  in  health  effects  ranging  from  transient  heat  fatigue  to  serious 
illness  or  death.  Heat  stress  is  caused  by  a  number  of  interacting  factors,  including 
environmental  conditions,  clothing,  workload,  and  the  individual  characteristics  of  the 
worker.  Because  heat  stress  is  probably  one  of  the  most  common  (and  potentially 
serious)  illnesses  at  hazardous  waste  sites,  regular  monitoring  and  other  preventive 
precautions  are  vital. 

Monitoring  Heat  Stress.  Because  the  incidence  of  heat  stress  depends  on  a  variety  of 
factors,  all  workers,  even  those  not  wearing  protective  equipment,  should  be  monitored. 

Workers  wearing  semipermeable  or  impermeable  protective  clothing  should  be  moni¬ 
tored  when  the  temperature  in  the  work  area  is  above  70°F  (21“C). 

To  monitor  the  worker,  measure: 

•  Heart  Rate-Count  the  radial  pulse  during  a  30-second  period  as  early  as 
possible  in  the  rest  period. 

-  If  the  heart  rate  exceeds  110  beats  per  minute  at  the  beginning  of  the 
rest  period,  shorten  the  next  work  cycle  by  one-third  and  keep  the  rest 
period  the  same. 

-  If  the  heart  rate  still  exceeds  110  beats  per  minute  at  the  next  rest 
period,  shorten  the  following  work  cycle  by  one-third. 

•  Oral  temperature-Use  a  clinical  thermometer  (3  minutes  under  the 
tongue)  or  similar  device  to  measure  the  oral  temperature  at  the  end  of 
the  work  period  (before  drinking). 

-  If  oral  temperature  exceeds  99.6°F  (3T’C),  shorten  the  next  work  cycle 
by  one-third  without  changing  the  rest  period. 

-  If  oral  temperature  still  exceeds  99.6°F  (37.6°C)  at  the  beginning  of 
the  next  rest  period,  shorten  the  following  work  cycle  by  one-third. 

-  Do  not  permit  a  worker  to  wear  a  semipermeable  or  impermeable 
garment  when  his/her  oral  temperature  exceeds  100.6°F  (38.1°C). 
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•  Body  water  loss,  if  possible.  Measure  weight  on  a  scale  accurate  to 
±0.25  lb  at  the  beginning  and  end  of  each  work  day  to  see  if  enough 
fluids  are  being  taken  to  prevent  dehydration.  Weights  should  be  taken 
while  the  employee  wears  similar  clothing  or,  ideally,  is  nude.  The  body 
water  loss  should  not  exceed  1.5  percent  total  body  weight  loss  in  a  work 
day. 

Initially,  the  frequency  of  physiological  monitoring  depends  on  the  air  temperature 
adjusted  for  solar  radiation  and  the  level  of  physical  work  (see  Table  1).  The  length  of 
the  work  cycle  will  be  governed  by  the  frequency  of  the  required  physiological  monitor¬ 
ing. 


Table  1 

SUGGESTED  FREQUENCY  OF  PHYSIOLOGICAL  MONITORING 

FOR  HT  AND  ACCLIMATIZED  WORKERS* 

Adjusted  Temperature^ 

Normal  Work  Ensemble*’ 

Impermeable  Ensemble 

90°F  (32.2°C)  or  above 

After  each  45  minutes  of  work 

After  each  15  minutes  of  work 

87.5“-90°F  (30.8°C-32.2“C) 

After  each  60  minutes  of  work 

After  each  30  minutes  of  work 

77.5“-82.5“F  (25.30-28. 1°C) 

After  each  120  minutes  of  work 

After  each  90  minutes  of  work 

72.50-77.50F  (22.50-25.30C) 

After  each  150  minutes  of  work 

After  each  120  minutes  of  work 

®For  work  levels  of  250  kilocalories/hour. 

‘’Calculate  the  adjusted  air  temperature  (ta  adj)  by  using  this  equation:  ta  adj  °F  =  ta  °F  + 

(13  X  %  sunshine).  Measure  air  temperature  (ta)  with  a  standard  mercury-in-glass  thermometer, 
with  the  bulb  shielded  from  radiant  heat.  Estimate  percent  sunshine  by  judging  what  percent 
time  the  sun  is  not  covered  by  clouds  that  are  thick  enough  to  produce  a  shadow.  (100  percent 
sunshine  =  no  cloud  cover  and  a  sharp,  distinct  shadow;  0  percent  sunshine  =  no  shadows.) 

‘’A  normal  working  ensemble  consists  of  cotton  coveralls  or  other  cotton  clothing  with  long  sleeves 
and  pants. 

Prevention  of  Heat  Stress.  Proper  training  and  preventive  measures  will  help  avert 
serious  illness  and  loss  of  work  productivity.  Preventing  heat  stress  is  particularly 
important  because  once  someone  suffers  from  heat  stroke  or  heat  exhaustion,  that  per¬ 
son  may  be  predisposed  to  additional  heat  injuries.  To  avoid  heat  stress,  management 
should  take  the  following  steps: 

•  Adjust  work  schedules: 

-  Modify  work/rest  schedules  according  to  monitoring  requirements 

-  Mandate  work  slowdowns  as  needed 

-  Rotate  personnel:  alternate  job  functions  to  minimize  overstress  or 
overexertion  at  one  task 
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-  Add  additional  personnel  to  work  teams. 

-  Perform  work  during  coolers  hours  of  the  day  if  possible  or  at  night  if 
adequate  lighting  can  be  provided. 

Provide  shelter  (air-conditioned,  if  possible)  or  shaded  areas  to  protect 
personnel  during  rest  periods. 

Maintain  workers’  body  fluids  at  normal  levels.  This  is  necessary  to 
ensure  that  the  cardiovascular  system  functions  adequately.  Daily  fluid 
intake  must  approximately  equal  the  amount  of  water  lost  in  sweat,  i.e., 
8  fluid  ounces  (0.23  liters)  of  water  must  be  ingested  for  approximately 
every  8  ounces  (0.32  kg)  of  weight  lost.  The  normal  third  mechanism  is 
not  sensitive  enough  to  ensure  that  enough  water  will  be  drunk  to  replace 
lost  sweat.  When  heavy  sweating  occurs,  encourage  the  worker  to  drink 
more.  The  following  strategies  may  be  useful; 

-  Maintain  water  temperature  at  50°  to  60°F  (10°  to  15.6°C). 

-  Provide  small  disposable  cups  that  hold  about  4  ounces  (0.1  liter). 

-  Have  workers  drink  16  ounces  (0.5  liters)  of  fluid  (preferably  water  or 
dilute  drinks)  before  beginning  work. 

-  Urge  workers  to  drink  a  cup  or  two  every  15  to  20  minutes,  or  at  each 
monitoring  break.  A  total  of  1  to  1.6  gallons  (4  to  6  liters)  of  fluid  per 
day  are  recommended,  but  more  may  be  necessary'  to  maintain  body 
weight. 

-  Weigh  workers  before  and  after  work  to  determine  if  fluid  replace¬ 
ment  is  adequate. 

Encourage  workers  to  maintain  an  optimal  level  of  physical  fitness: 

-  Where  indicated,  acclimatize  workers  to  site  work  conditions:  tem¬ 
peratures,  protective  clothing,  and  workload. 

-  Urge  workers  to  maintain  normal  weight  levels. 

Provide  cooling  devices  to  aid  natural  body  heat  exchange  during  pro¬ 
longed  work  or  severe  heat  exposure.  Cooling  devices  include: 

-  Field  showers  or  hose-down  areas  to  reduce  body  temperature  and/or 
to  cool  off  protective  clothing. 

-  Cooling  jackets,  vests,  or  suits. 
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Train  workers  to  recognize  and  treat  heat  stress.  As  part  of  training, 
identify  the  signs  and  symptoms  of  heat  stress  (see  Table  2). 


Table  2 

SIGNS  AND  SYMPTOMS  OF  HEAT  STRESS 

• 

Heat  rash  may  result  from  continuous  exposure  to  heat  or  humid  air 

• 

Heat  cramps  are  caused  by  heavy  sweating  with  inadequate  electrolyte  replace¬ 
ment.  Signs  and  symptoms  include: 

-  Muscle  spasms 

-  Pain  in  the  hands,  feet,  and  abdomen 

• 

Heat  exhaustion  occurs  from  increased  stress  on  various  body  organs  including 
inadequate  blood  circulation  due  to  cardiovascular  insufficiency  or  dehydration. 

Signs  and  symptoms  include: 

-  Pale,  cool,  moist  skin 

-  Heavy  sweating 

-  Dizziness 

-  Nausea 

-  Fainting 

• 

Heat  stroke  is  the  most  serious  form  of  heat  stress.  Temperature  regulation  fails 
and  the  body  temperature  rises  to  critical  levels.  Immediate  action  must  be  taken 
to  cool  the  body  before  serious  injury  and  death  occur.  Competent  medical  help 
must  be  obtained.  Signs  and  symptoms  are: 

-  Red,  hot,  usually  dry  skin 

-  Lack  of  or  reduced  perspiration 

-  Nausea 

-  Dizziness  and  confusion 

-  Strong,  rapid  pulse 

-  Coma 

Cold  Stress 

Although  northern  California  is  not  prone  to  bitter-cold  temperatures,  cold  stress  may 
still  be  a  potential  problem.  Cold  stress  is  possible  when  work  performed  over  water  is 
at  temperatures  of  50°F  or  less.  The  ultimate  effects  of  cold  stress  is  hypothermia, 
which  is  a  decrease  in  the  deep  core  body  temperature.  At  temperatures  of  35°F, 
workers  in  water,  or  whose  clothing  becomes  wet,  should  be  provided  with  an  immedi¬ 
ate  change  of  clothing.  They  may  need  to  be  treated  for  hypothermia.  Workers  who 
wear  impermeable  protective  clothing  are  susceptible  to  chilling  because  their  cotton 
underclothing  may  become  wet  with  perspiration. 
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Windchill  index.  The  windchill  factor  is  the  cooling  effect  of  any  combination  of 
temperature  and  wind  velocity  of  air  movement.  The  windchill  index  is  shown  in 
Table  3.  The  windchill  index  does  not  take  into  account  that  part  of  the  body  which  is 
exposed  to  cold,  the  level  of  activity  and  its  effect  on  body  heat  production,  and  the 
amount  of  clothing  being  worn. 


I 


Table  3 

WINDCHILL  INDEX 


ACTUAL  THERMOMETER  READING  (F) 


Wind  speed 

50 

40 

30 

20 

10 

0 

-10 

-20 

-30 

-40 

in  mph 

EQUIVALENT  TEMPERATURE  (F) 


calm 

50 

40 

30 

20 

10 

0 

-10 

-20 

-30 

-40 

5 

48 

37 

27 

16 

6 

-5 

-15 

-26 

-36 

-47 

10 

40 

28 

16 

■1 

-9 

-21 

-33 

-46 

-58 

-70 

15 

36 

22 

9 

-5 

-18 

-36 

-45 

-58 

-72 

-85 

20 

32 

18 

■B 

-10 

-25 

-39 

-53 

-67 

-82 

-96 

25 

30 

16 

0 

-15 

-29 

-44 

-59 

-74 

-88 

-104 

30 

28 

13 

-2 

-18 

-33 

-48 

-63 

-79 

-94 

-109 

35 

27 

11 

m 

-20 

-35 

-49 

-67 

-82 

-98 

-113 

40 

26 

10 

-6 

-21 

-37 

-53 

-69 

-85 

-100 

-116 

Over  40  mph 
(little  added 
effect) 

LITTLE  DANGER  (for 
properly  clothed  person) 

INCREASING 
DANGER  (danger 
from  freezing  of 
exposed  flesh) 

GREAT  DANGER 
(Danger  from  freezing 
of  exposed  flesh) 

Note:  The  human  body  senses  "cold"  as  a  result  of  both  the  air  temperature  and  the  wind 

velocity.  Cooling  of  exposed  flesh  increases  rapidly  as  the  wind  velocity  goes  up.  Frost¬ 
bite  can  occur  at  relatively  mind  temperatures  if  wind  penetrates  the  body  insulation. 

For  example,  when  the  actual  air  temperature  of  the  wind  is  40°F  (4.4°C)  and  its  velocity 
is  30  mph  (48  km/h),  the  exposed  skin  would  perceive  this  situation  as  an  equivalent  still 
air  temperature  of  IS’F  (-irC). 
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Attachment  C 

HEALTH  AND  SAFETY  SITE  MEETING 


We  the  undersigned  have  read  this  Site  Safety  Plan  and  fully  understand  its  contents 
and  will  adhere  to  procedures  set  forth  in  this  document. 

Name  Affiliation  Title  Date 
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'7^J/SE  •  /Asil 

UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR  „  «/, 

No.  9/! 

GEOLOGICAL  SURVEY  - 

WATER  RBSOURCBS  BRANCM  Other  NOS  . 


9/5B»3 


State  Calif. 


_County_ 


WELL  LOG 

Saoramento 


Subarea  . 


Ormer  UoClellan  Field  Tie 


Location  fee*  norths  4650  feat  weat  of  SB  oon»r  of  aaotlaa  1  (USOS-FK) 


Address  Woodland 


eld.  and  drawdown  at  end  of  lo 


orrelation 


clay  and  hardpan 
Band  (water) 


hardpaa 
aand  (watar 


hardpan  and  aandatona 
aand  (water) 


hardpan 
aand  (water) 


aand  and  gravwX 


aand  and  granral 
hard 


and 


aand  and  gravel 
hard 


Record  by 


_  C-2 

Date  9-27-43 


Thick¬ 

ness 

(feet) 


Depth 

(feet) 


3heet  1  of  1 


«?Ni( 


•  I  nJ 
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Hay  1948 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
<5E0L06ICAL  SURVEY 


WATER  RESOUl 


BRANCH 


Other  Nos. 


WELL  LOG 


State  _ C( 

Ormer  Z&>CloUa&  Field 


Subarea 


2 


Location  2100  feet  nor&«  4650  feet  vest  of  SB  oexner  of  eectlcBi  1  (USOS)  FB 


Drilled  by  Eaton 
Date  April  1957 . 


Source  of  data 


Address 


,  Casing  diam. 

U,  S. 


land-surf.  alt.. 
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State  Calif. 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
WATVR  RKaOURCa  BRANCH 


No. 


^  iP' 

a/SB-lT.T 


other  Nos. 


11 U 


WELL  LOG 

County  Suftramento  Subarea. 


Aroade 


Oemer_  MeClallan  Field 


Location  iSfiO  fea-te  north.  2750  feet  Beet  of  SB  eoraer  of  seotlop  1  (USGS)  PE 


Drilled  by  stated  Address _ 

Data  July  1942  Casing  diam. _ 24* _ land-«urf .  alt..  8Q 

Som*ce  of  rfata  2.  Aray  Nr.  Bisyboti _ 


I 


(Enter  tvne  of  well,  oerf orations .  yield,  and  drawdown  at  end  of  1 

:0g) _ 

Correlation 

Material 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

mi 

hardpan 

6 

24 

send 

Olay,  hard 

41 

54 

hardpen  and  olay 
olay.  sandy  gray 

97 

115 

■and  and  gyaTsl.  f  ixw 

Olay,  sandy 

159 

lava  and  hardpan 
sand  and  sravel 

1S1 

192 

hard  oeoMxited  fonoatloa 
sand  and  fine  grayel 

198 

224 

hard  laya  sand 
eraTsl.  flna 

261 

eenantad  f  onaation.  hard 
graml  and  aand.  fine 

269 

277 

oeamtad  f  oraatlaB.  hard 
oobblaa  and  ^pfaral 

281 

S25 

sand  and  grannal 

398 

perfi  170-S98 
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UNITED  STATES 
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GEOLOGICAL  SURVEY 

WATER  RBSOURCaS  BRANCH 


State  California  County 


No,  9/5B-UA2 


Other  Nos« 


WELL  LOG 

Saeraaento _ Subarea 


IresdB 


Ofmer  BhglneT  Office  McClellan  Field  -•  Sabber  Copaervatlcn  Bl(ig» _ 

Location  4300  feet  noirtti*  900  feat  west  of  SS  ooner  of  seotioa  11  (USGS)  FK 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 


I  I  ^ 


WATCR  RCaOU 


BRANCH 


No.  9/5B-11B1 


other  Nos. 


WELL  LOG 

state  -  nmintv _ Sseramento _ Subarea  .  Arcade _ 

Of/ner  Field.  TfBll  17  _ _ 

Location  ^^50  feet  north.  5100  feet  nest  of  SB  ooraer  of  seotion  11  (U^S)  7K 


of  well,  perforations  -  3rield .  and  drawdoir/n  at  end  of  lo 


Correlation 


Depth 

(feet) 


elay.  red 
hard 


hardpon 

sand,  lacvm  sand 


sand  and  fine  rook 
eemant  hard 


sand, 
hardshell 


hardpan 
find 


hardpan 
fine 


hardpan.  red 
■MiS-  i^cm 


hardpan.  red 
aand.  lavm 


(This  eell  has  hl^  Iron  ocptent 


hard  osBMnt 
fine  rooks 


hardpan 
sand,  lar 


eeiaont 


pan 
hard  oensnt 


Olay,  blue 


Do  Not  Fill  In 


STATE  or  CALIFORNIA 

THE  RESOURCES  AGENCY 


ouonuL 


^XONrlDEMTIAL  water  resources 

ibter  Coda  Sea.  13XKATER  WEIL  DRILLERS  REPORT 


N?  58851 

a  Vail  No.  9V/r<£-~//M 


State  Well  No- 
Other  Well  No. 


(1)  OWNER 

Name 


/ff=a 


(11)  WELL  LOG: 


Tocil  depth  ft.  Depth  of  completed  well 


Formition:  Deicri^  by  color,  eboftettr,  stze  of  mttertol,  gmd  j<rac/«rr 

ft.  to 


(2)  LOCATION  OF  WELL: 

Qwnef'i  numbef.  if  any 

Township,  Range,  and  Section 
Pittance  from  citiet,  road*,  railroads,  etc. 


(3)  TYPE  OF  WORK  (check): 

New  Weil  pj  Deepening  Q  Reconditioning  Q  Destroying  Q 
If  destruction,  Jescribe  malerial  and  procedurt  in  Item  II. 
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Domestic  Q  Industrial  g)  Municipal  □ 
Irrigation  Q  Test  Well  □  Other  Q 


hrom  ft.  to 


hrom  ft.  to  ft. 


Method  of  seal 


(?)  WATER  LEVELS: 

Peoth  at  which  water  was  hrtc  found,  if  known 


Standing  level  before  perfontmE,  if  known 


ytandinc  level  after  oerferaiinc  and  devel 


Work  started  Mii  19^ *5^  .  Completed  Sh 


WELL  DRILLER’S  STATE.MENT: 

Thii  welt  was  drilled  under  my  jurisdiction  and  this  report  is  true  to  the  best 
of  my  knowlcdfic  and  belief. 

S.  ^<^JL  Co 


(Person,  hrm,  or  corporation)  (T>prd  or  ptmtei'i 


:  /ZOea  eal.  mm.  with  ^9  tt.  drawdown  after  ■■  “  hri. 


r  .Tsperifure  of  water _ >yat  i  chemical  analysis  made?  Yes  Q  No  Q _ 

^11  electric  loe  made  of  well*  Yes  1]  No  C] _ If  ves.  attach  copy 
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RESPONSE  TO  COMMENTS 


SUBJECT:  Draft  Well  Closure  Methods  Report 
Water  Well  Abandonment  Phase  II 
McClellan  AFB 

REVIEWER;  Alexander  MacDonald,  Regional  Water  Quality  Control  Board 
DATE:  June  30,  1992 


Comment:  Base  Well  BW-17  was  drilled  using  the  cable  tool  method.  Thus,  there  is 
no  gravel  pack  associated  with  the  well.  There  are  no  special  procedures  proviJed  in 
the  report  for  dealing  with  this  type  of  well.  The  current  proposed  procedures  only 
deal  with  wells  with  an  annulus  and  call  for  perforating  the  casing,  along  with  pressure 
grouting.  Staff  does  not  recommend  this  procedure  on  a  well  without  a  gravel  packed 
annulus.  The  well  should  be  pressure  grouted  to  the  surface  with  no  perforation  of  the 
casing. 

Response:  The  main  difference  between  a  well  drilled  by  the  cable  tool  method  and 
one  drilled  by  the  rotary  method  from  a  well  abandonment  perspective  is  that  there  is 
no  gravel  pack  associated  with  the  cable  tool  well.  Base  Well  (BW-)  28  is  also  con¬ 
structed  by  the  cable  tool  method.  Since  there  is  no  gravel  pack,  the  calculation  for 
cement  volume  must  be  adjusted.  It  is  recommended  that  cement  volumes  be  calculat¬ 
ed  based  on  the  inside  volume  of  the  casing,  plus  an  additional  10  percent  to  fill  the 
micro-annulus  outside  the  casing.  This  additional  10  percent  is  felt  to  be  conservative 
since  subsurface  clays  may  be  expected  to  have  swelled  up  tightly  against  the  well 
casing.  The  Well  Closure  Methods  and  Procedures  Report  (the  Procedures)  will  be 
modified  to  reflect  this  approach.  Otherwise  the  decommissioning  approach  should  be 
the  same  as  other  wells,  with  grout  applied  under  pressure  in  a  series  of  lifts.  This 
approach  is  felt  to  be  necessary  because  of  the  heterogeneity  of  the  subsurface  geology 
in  the  vicinity  of  McClellan  AFB.  In  this  way,  all  zones  outside  the  casing  will  be 
sealed  for  maximum  protection  against  the  possibility  of  contaminants  migrating  along 
the  casing. 
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RESPONSE  TO  COMMENTS 


SUBJECT;  Draft  Well  Closure  Methods  Report 
Water  Well  Abandonment  Phase  II 
McClellan  AFB 

REVIEWER:  Richard  McJunkin  and  Will  Rowe,  Department  of  Toxic  Substance 
Control,  Technical  and  Support  Services  Branch 

DATE:  June  30,  1992 


Comment:  General 
1)  Procedures 

The  decommissioning  methods  outlined  in  the  Procedures  lack  sufficient  detail. 

Recommendations 

Each  well  addressed  in  the  Procedures  should  have  a  detailed  decommissioning 

plan  tailored  to  local  or  well-specific  lithology,  yield,  and  construction  features. 

Response:  It  is  not  possible  in  this  report  to  provide  more  details  on  the  decommis¬ 
sioning  approach  with  regard  to  well  construction  details  because  of  the  contradictory 
and  often  conflicting  information  that  exists  for  the  wells.  Preliminary  work  on  the 
wells  will  involve  pulling  pumps,  cleaning  the  casing,  jackhammering  the  pad  to  expose 
the  gravel  park,  and  downhole  television  surveying.  Following  this  work,  it  will  be  pos¬ 
sible  to  describe  in  greater  detail  the  decommissioning  approach  at  individual  wells 
(such  as  intervals  that  will  be  perforated,  cement  volume  calculations,  etc.)  that  are 
based  on  well  construction  details.  This  description  will  be  written  in  a  Technical 
Memorandum  that  will  be  prepared  following  the  preliminary  work.  Regulatory 
agencies  will  have  an  opportunity  to  review  this  Technical  Memorandum. 

It  is  also  not  possible  to  account  for  well-specific  lithology  or  yield  in  advance  because 
of  the  complexity  of  the  subsurface  hydrogeology.  The  approach  described  in  this 
report  attempts  to  deal  with  these  factors  by  field  testing  the  approximate  permeability 
of  a  given  interval  prior  to  cementing;  varying  the  height  of  individual  cemented  inter¬ 
vals;  and  varying  the  composition  of  the  cement  and  additives.  These  adjustments  will 
be  documented  in  the  field  notes  and  described  in  the  Informational  Field  Report  that 
will  be  prepared  following  the  field  work. 
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Comment:  General 


2)  Sample  Wells  Before  Decommissioning 
Recommendation: 

Before  decommissioning,  water  levels  should  be  measured  and  samples  collected 
and  analyzed.  The  water  surface  should  be  tested  for  floating  product  and,  if 
present,  a  sample  should  be  taken  and  analyzed. 

Response:  Water  levels  will  be  measured  during  the  decommissioning  of  the  wells. 
Floating  products  will  be  removed  during  preliminary  work  following  removal  of  pumps 
from  the  wells.  This  product  is  expected  to  consist  primarily  of  petroleum-based  pump 
lubricating  oil,  and  will  be  stored  in  55-gallon  drums.  It  will  be  tested  as  part  of  dis¬ 
posal,  according  to  normal  State  of  California  procedures.  Water  in  the  wells  will  not 
be  tested,  because:  (1)  water  will  not  be  generated  at  the  surface  during  normal  aban¬ 
donment  procedures,  and  therefore  will  not  have  to  be  disposed;  (2)  appropriate  sam¬ 
pling  procedures  would  require  that  a  large  volume  of  water  be  pumped,  and  this  water 
would  require  expensive  disposal  procedures;  and  (3)  groundwater  characterization 
samples  to  support  the  ongoing  remedial  investigation  at  McClellan  AFB  are  best  col¬ 
lected  from  monitoring  wells,  rather  than  these  production  wells  with  their  lengthy 
perforated  intervals. 


Comment:  General 

3)  Decommission  Uncomplicated  Wells  First 
Recommendation: 

Before  decommissioning  complex  wells,  such  as  Base  Well  7,  decommission 
wells  which  are  less  likely  to  present  technical  problems.  The  experience  gained 
from  these  wells  will  help  with  potentially  troublesome  wells  like  Base  Well  7. 

Response:  The  Procedures  will  be  modified  to  reflect  this  approach.  It  is  also  hoped 
that  experience  gained  during  Phase  I  will  prove  valuable  during  the  present  work. 


Comment:  Well  Decommissioning 

These  issues  should  be  addressed  in  a  work  plan  on  a  well-by-well  basis.  The 
following  considerations  should  be  applied  to  each  well: 
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1)  Identification  of  Low  Permeability  Zones 

The  Procedures  do  not  discuss  the  locations  of  low  permeability  zones  in  the 
lithology  of  each  well.  Low  permeability  zones  should  be  sealed  to  reestablish 
preexisting  aquitards. 

Recommendation: 

Identification  and  sealing  of  low  permeability  zones  in  each  well  should  be 
addressed  in  the  Procedures.  Well  logs  and  geophysical  logs  should  be 
presented  with  the  description  of  decommissioning  of  each  well.  This  informa¬ 
tion  will  dictate  the  location  of  perforating  intervals. 

Response:  The  Drillers  Logs  are  often  contradictory  for  base  wells  at  McClellan  AFB 
or  are  so  inaccurate  that  they  are  almost  unusable.  Geologic  and  geophysical  logs 
prepared  in  nearby  monitoring  wells  are  not  usable  because  of  the  heterogeneity  of  the 
geology.  This  uncertainty  is  dealt  with  by  pressure-grouting  the  entire  well  in  a  series 
of  short  lifts,  and  by  varying  the  length  of  the  lifts  and  the  cement  composition  in 
response  to  observed  conditions  at  a  given  well. 


Comment:  Well  Decommissioning 
2)  Perforating  the  Casing 

The  Procedures  do  not  discuss  how  casings  will  be  perforated  to  assure  sealing 
of  the  low  permeability  intervals  and  the  filter  pack. 

Recommendation: 

The  Procedures  should  be  amended  to  specify  the  methods  for  perforating  blank 
casing  in  each  well  including  perforation  size,  density,  and  depths,  and  interval 
lengths. 

Response: 

The  Technical  Memorandum  will  specify  intervals  of  perforation  in  each  well  following 
the  downhole  television  surveys  that  will  indicate  where  the  existing  intervals  of  perfora¬ 
tion  lie.  The  entire  casing  will  be  perforated,  with  perforation  of  a  given  interval 
occurring  immediately  prior  to  cementing  that  interval.  The  Procedures  specify  that 
perforation  will  be  with  a  mills  knife  perforator.  Language  will  be  added  to  show  that 
perorations  will  be  four  per  row,  with  one  row  per  foot.  Each  perforation  will  be  about 
one-third  inch  in  thickness,  and  about  3  inches  in  length.  The  Technical  Memorandum 
may  also  recommend  that  certain  wells  be  perforated  by  explosive  shot  perforation, 
based  on  the  conclusions  drawn  during  the  preliminary  work. 
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Comment:  Well  Decommissioning 
3)  Grout  Lifts 

The  Procedures  insufficiently  discuss  how  many  lifts  will  be  used.  Insufficient 
criteria  or  rationale  are  provided  for  determining  how  many  lifts  will  be  used  in 
well  decommissioning.  The  section  titled  "Abandonment  With  a  Packer"  does 
not  deflne  how  existing  perforations,  expected  lithology,  and  the  outcome  of  the 
previous  lift  will  determine  packer  placement 

Recommendation: 

The  Procedures  should  include  rationale  and  criteria  for  determining  the 
number  and  placement  of  grout  lifts  in  each  well. 

Response:  The  Procedures  will  be  modified  to  provide  more  detail  on  this  subject.  It 
is  expected  that  decommissioning  at  a  given  well  will  begin  with  a  short  lift  of  about 
15  feet  and  that  the  lift  size  will  increase  if  all  goes  well  to  a  maximum  of  no  more  than 
50  feet.  As  described  in  the  comment  above,  the  size  of  a  lift  will  be  influenced  by  the 
existing  perforations,  expected  lithology,  and  outcome  of  the  previous  lift.  More  ratio¬ 
nale  and  criteria  will  be  included. 


Comment:  Well  Decommissioning 
4)  Hydrofracting 

The  Procedures  do  not  discuss  how  hydrofracting  will  be  avoided  during  grout¬ 
ing.  There  is  some  discussion  on  page  48  of  "rule  of  thumb"  estimates  of  grout 
pressure;  however,  the  Procedures  do  not  describe  how  pressure  will  be 
monitored  and  controlled. 

Recommendation: 

The  Procedures  should  be  amended  to  include  methods  for  determining 
appropriate  pressure  and  pressure-control. 

Response:  Hydrofracting  was  discussed  in  the  Procedures  on  page  47  under  measures 
taken  to  avoid  exceeding  the  fracture  pressure  of  the  formation.  Pressure  at  the  sur¬ 
face  (downstream  from  the  pump)  will  be  monitored  with  a  gauge.  During  Phase  I, 
this  pressure  never  exceeded  50  psi.  Since  this  pressure  is  propagated  evenly  through¬ 
out  the  fluid,  the  pressure  downhole  should  be  equal  to  the  pressure  at  the  pump  plus 
the  pressure  exerted  by  the  column  of  fluid  (0.458  psi/ft  for  water  above  the  water 
table).  The  Halliburton  "rule  of  thumb"  says  that  hydrofracting  will  not  occur  if  pres¬ 
sure  does  not  exceed  about  1  psi/ft  beneath  the  ground  surface.  This  pressure  should 
not  be  exceeded  at  McClellan  AFB,  as  long  as  gauge  pressures  at  the  surface  do  not 
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exceed  about  100  psi.  The  Procedures  will  be  expanded  to  provide  more  discussion  on 
these  points. 


Comment:  Well  SpeciHc 
1)  Base  Well  7 

According  to  the  Procedures,  no  information  exists  about  the  type  of  cement 
used,  nor  grout  takes,  during  the  original  decommissioning  of  this  well  in  the 
1960s.  Without  this  information,  there  is  no  way  to  gauge  how  effectively  the 
filter  pack  was  invaded  by  the  original  decommissioning. 

Recommendation: 

To  assure  and  document  that  this  well  is  properly  decommissioned,  it  should  be 
decommissioned  after  experience  is  gained  by  decommissioning  a  similar  well  in 
a  non-contaminated  area.  Well  LW>1  at  Camp  Kohler  provides  an  opportunity 
to  drill'Out  a  grouted  well  and  decommission  by  perforated  casing  and  re¬ 
injecting.  This  experience  will  help  in  tackling  the  likely  enormous  technical 
problems  presented  by  Base  Well  7. 

Response:  The  Technical  Memorandum  will  propose  an  approach  to  decommissioning 
these  wells  after  the  television  survey  has  been  done.  As  suggested,  BW-7  will  be 
decommissioned  after  the  Camp  Kohler  Laundry  wells  have  been  decommissioned. 


Comment:  Well  Specific 
2)  Base  Well  8 

The  Procedures  explain  that  the  upper  zone  of  the  well  will  be  grouted,  then 
rebored  to  allow  continued  use  of  the  lower,  uncontaminated  interval.  This 
approach  may  not  completely  seal  the  upper  interval,  especially  when  the 
emplaced  grout  is  being  drilled-out.  During  drilling,  there  is  potential  for  the 
seal  to  be  fractured,  thereby  introducing  unseen  contaminant  pathways.  This 
approach  leaves  too  many  potential  problems  unaddressed. 

Recommendation: 

The  entire  well  should  be  completely  decommissioned.  Replacing  it  with  a  new 
well  in  a  non-contaminated  area  assures  the  integrity  of  the  seal  which  isolates 
the  contaminated  upper  interval. 

Response:  McClellan  AFB  has  decided  to  delay  decommissioning  BW-8  for  about  6  to 
12  months  until  water  hook-ups  with  City  of  Sacramento  have  been  accomplished. 
Until  that  time,  BW-8  will  remain  inactive  as  a  fire  emergency  well.  After  the  water 
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hook-up,  BW-8  will  be  completely  decommissioned  as  recommended.  The  Technical 
Memorandum  will  provide  details  on  the  approach  to  decommissioning. 
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RESPONSE  TO  COMMENTS 


SUBJECT:  Draft  Well  Closure  Methods  Report 
Water  Well  Abandonment  Phase  II 
McClellan  AFB 

REVIEWER:  David  Wang,  Department  of  Toxic  Substance  Control 
DATE:  June  30,  1992 


Comment:  The  workplan  provides  only  general  guidelines  that  may  be  followed  for 
decommissioning  base  wells.  A  major  element  missing  from  the  draft  Well  Closure 
Workplan  is  a  description  of  the  well  perforation  process.  The  Department  believes  the 
perforation  technique  applied  to  Base  Weil-l  (Well  Closure  -  Phase  I)  may  have  caused 
the  decommissioning  problems  encountered  at  Base  Well*!.  The  Department 
recommends  adding  specific  and  detailed  descriptions  on  the  decommissioning  proce* 
dures  for  each  well. 

Response:  More  detailed  procedures  will  be  provided  in  the  Technical  Memorandum 
that  will  be  produced  after  the  pumps  are  removed  and  the  wells  are  television  sur¬ 
veyed.  Perforation  procedures  will  depend  on  existing  perforation  intervals  and  an 
evaluation  of  the  condition  of  the  well  casing  based  on  the  television  survey.  Perfora¬ 
tions  will  be  made  only  immediately  prior  to  cementing  a  given  lift  of  a  well,  and  will 
typically  be  cut  with  a  mills  knife  at  four  perforations  per  row  and  one  row  per  foot  of 
casing. 


Comment:  The  Department  does  not  support  trying  to  keep  Base  Well-8  in  operation 
for  fire  fighting.  Nearly  monitoring  wells  have  found  contaminated  groundwater  at 
175-200  feet  below  ground  surface.  Partial  decommissioning  of  the  base  well  may  not 
adequately  prevent  cross  contamination  of  aquifers,  and  will  impact  the  effectiveness  of 
the  lower  section.  The  Department  recommends  using  other  base  wells  located  fhrther 
north  for  fire  fighting  reserves. 

Response:  McQellan  AFB  has  decided  to  delay  decommissioning  BW-8  for  about  6  to 
12  months  until  water  hook-ups  with  City  of  Sacramento  have  been  accomplished. 
Until  that  time,  BW-8  will  remain  inactive  as  a  fire  emergency  well.  After  the  water 
hook-up,  BW-8  will  be  completely  decommissioned  as  recommended.  The  Technical 
Memorandum  will  provide  details  on  the  approach  to  decommissioning. 
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RESPONSE  TO  COMMENTS 


SUBJECT;  Draft  Well  Closure  Methods  Report 
Water  Well  Abandonment  Phase  II 
McClellan  AFB 

REVIEWER:  Mark  Malinowski,  Department  of  Toxic  Waste  Substances 
DATE:  June  30,  1992 


Comment:  General 

The  draft  workplan  should  describe  the  well  decommissioning  process  to  be  followed 
for  each  well.  Previous  perforation  techniques  applied  to  Base  Well>l  (Well  Closure  • 
Phase  I)  may  have  caused  the  decommissioning  problems  encountered  at  Base  Well-1. 
The  perforation  process,  perforation  intervals  and  number  of  lifts  to  be  used  should  be 
described  for  each  individual  well. 

If  specific  decommissioning  information  is  not  available  or  cannot  be  determined  until 
after  the  well  cleaning  and  video  survey,  the  Department  recommends  a  Technical 
Memo,  describing  the  proposed  decommissioning  procedures  for  each  well,  be  prepared 
and  submitted  to  the  agencies  for  review  and  comments. 

The  emphasis  of  well  decommissioning  should  be  placed  on  perforating  and  sealing  the 
aquitard  zones.  Very  little  geologic  information  has  been  provided  to  ensure  that  the 
zones  of  interest  are  adequately  determined  prior  to  initiating  decommissioning 
procedures.  The  Department  recommends  that  nearby  pilot  boring  and  monitor  well 
logs  (lithologic  and  geophysical)  be  include  during  the  discussion  on  zones  considered 
for  perforation. 

The  Department  questions  the  necessity  of  running  video  surveys  prior  to  cleaning  the 
wells  since  the  wells  should  be  cleaned  regardless  of  the  video  results.  The  video 
survey  after  the  cleaning  would  serve  to  determine  which  well  construction  diagram  is 
accurate. 

Permits  and  regulatory  requirements  (State  and  local)  should  be  included  or  refer¬ 
enced  from  Phase  I  workplan. 

The  Base  Wells  should  be  tested  for  water  level,  presence  of  fioating  product  and 
sampled  for  contaminants  prior  to  abandonment. 

Decommissioning  of  BW-7  should  be  attempted  after  drilling-out  the  Camp  Kohler 
well  LW-1.  The  experience  gained  from  the  LW-1  well  should  help  in  the  BW-7  effort 
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The  Department  does  not  support  trying  to  keep  Base  Well  8  In  operation  for  fire 
fighting.  Nearby  monitoring  wells  have  found  contaminated  groundwater  at  175<200 
feet  below  ground  surface.  Deeper  aquifer  zones  have  not  been  tested;  however,  con> 
tamination  is  expected.  The  Department  recommends  using  base  wells  located  fiirther 
north,  if  possible,  for  fire  fighting  reserves. 

The  Department  requires  that  McAFB  provide  information  on  future  efforts  for  Base 
Wells  4,  5,  9,  11,  14,  16,  22,  23,  24,  Old  BW.29  and  the  "Boy  Scout  Well". 

Well  construction  diagrams  should  be  included  for  each  well  and  where  possible 
lithologic  logs  from  nearby  pilot  holes  or  monitor  wells  should  be  included  for  com¬ 
parison  to  driller  logs. 

Response:  It  is  not  possible  in  this  report  to  provide  more  details  on  the  decommis¬ 
sioning  approach  with  regard  to  well  construction  details  because  of  the  contradictory 
and  often  conflicting  information  that  exists  for  the  wells.  Preliminary  work  on  the 
wells  will  involve  pulling  pumps,  cleaning  the  casing,  jackhammering  the  pad  to  expose 
the  gravel  pack,  and  downhole  television  surveying.  Following  this  work,  it  will  be  pos¬ 
sible  to  describe  in  greater  detail  the  decommissioning  approach  at  individual  wells 
(such  as  intervals  that  will  be  perforated,  cement  volume  calculations,  etc.)  that  are 
based  on  well  construction  details.  This  description  will  be  written  in  a  Technical 
Memorandum  that  will  be  prepared  following  the  preliminaiy  work.  Regulatory  agen¬ 
cies  will  have  an  opportunity  to  review  this  Technical  Memorandum. 

It  is  also  not  possible  to  account  for  well-specific  lithology  or  yield  in  advance  because 
of  the  complexity  of  the  subsurface  hydrogeology.  The  approach  described  in  this 
report  attempts  to  deal  with  these  factors  by  field  testing  the  approximate  permeability 
of  a  given  interval  prior  to  cementing;  varying  the  height  of  individual  cemented  inter¬ 
vals;  and  varying  the  composition  of  the  cement  and  additives.  These  adjustments  will 
be  documented  in  the  field  notes  and  described  in  the  Informational  Field  Report  that 
will  be  prepared  following  the  field  work.  Because  of  the  continual  variation  character¬ 
istic  of  alluvial  materials,  it  is  best  to  pressure-grout  the  well  casing  throughout  the 
entire  saturated  interval,  rather  than  attempting  to  isolate  aquitards  and  only  sealing 
them. 

It  is  recommended  that  television  surveys  be  run  both  before  and  after  cleaning  the 
casing.  For  one  thing,  television  surveys  are  relatively  inexpensive  to  run.  In  addition, 
the  first  video  may  indicate  that  the  casing  is  in  poor  enough  condition  that 
conventional  wire  brush  cleaning  would  risk  casing  collapse  and  a  more  gentle  cleaning 
or  no  cleaning  may  be  warranted.  Finally,  in  some  cases  the  well  casing  may  be  found 
to  be  clean  enough  to  allow  adequate  evaluation  of  the  condition  of  the  casing,  and  a 
second  video  may  not  need  to  be  run. 

It  was  found  during  the  first  phase  that  State  and  County  permits  were  not  necessary 
for  well  decommissioning  at  McClellan  AFB,  because  the  work  is  governed  by  the 
terms  of  the  Inter  Agency  Agreement,  which  provides  for  supervision  by  representatives 
of  the  various  agencies  of  the  County  and  State. 
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Water  levels  will  be  measured  during  the  decommissioning  of  the  wells.  Floating  prod¬ 
uct  will  be  removed  during  preliminary  work  following  removal  of  pumps  from  the 
wells.  This  product  is  expected  to  consist  primarily  of  petroleum-based  pump  lubricat¬ 
ing  oil,  and  will  be  stored  in  55-gallon  drums.  It  will  be  tested  as  part  of  disposal, 
according  to  normal  State  of  California  procedures.  Water  in  the  wells  will  not  be 
tested,  because:  (1)  water  will  not  be  generated  at  the  surface  during  normal  abandon¬ 
ment  procedures,  and  therefore  will  not  have  to  be  disposed;  (2)  appropriate  sampling 
procedures  would  require  that  a  large  volume  of  water  be  pumped,  and  this  water 
would  require  expensive  disposal  procedures;  and  (3)  groundwater  characterization 
samples  to  support  the  ongoing  remedial  investigation  at  McClellan  AFB  are  best  col¬ 
lected  from  monitoring  wells,  rather  than  these  production  wells  with  their  lengthy 
perforated  intervals. 

The  Procedures  will  be  modified  to  specify  that  LW-1  and  LW-2  at  Camp  Kohler  will 
be  abandoned  before  BW-7.  It  is  also  hoped  that  experience  gained  during  Phase  I  will 
prove  valuable  during  the  present  work. 

McQellan  AFB  has  decided  to  delay  decommissioning  BW-8  for  about  six  to  twelve 
months  until  water  hook-ups  with  City  of  Sacramento  have  been  accomplished.  Until 
that  time,  BW-8  will  remain  inactive  as  a  fire  emergency  well.  After  the  water  hook¬ 
up,  BW-8  will  be  completely  decommissioned  as  recommended.  The  Technical 
Memorandum  will  provide  details  on  the  approach  to  decommissioning. 

McQellan  AFB  will  continue  to  evaluate  other  wells  for  decommissioning  in  the 
future.  The  Procedures  attempted  to  facilitate  this  process  by  gathering  information  on 
well  locations  and  construction  details.  It  is  expected  that  there  will  be  a  Phase  III 
following  completion  of  the  present  work. 

Contradictory  well  logs  and  diagrams  were  obtained  for  various  wells  when  gathering 
data  for  the  preparation  of  the  procedures,  and  therefore  only  the  original  Well  Drillers 
Report  was  included  for  a  given  well  when  available.  The  Technical  Memorandum  that 
will  be  prepared  following  completion  of  the  preliminary  work  will  include  actual  infor¬ 
mation  on  well  construction,  as  well  as  the  appropriate  geologic  log,  if  available. 

Comment:  Page  4,  paragraph  3,  Permits  and  regulatory  requirements  should  be 
included  or  referenced  fhrm  Phase  I  workplan. 

Response:  It  was  found  during  Phase  I  that  state  and  county  permits  were  not  neces¬ 
sary  for  well  decommissioning  at  McClellan  AFB,  because  the  work  is  governed  by  the 
terms  of  the  InterAgency  Agreement,  which  provides  for  supervision  by  representatives 
of  the  various  agencies  of  the  county  and  state.  However,  because  the  regulatory 
requirements  set  standards  that  are  met  or  exceeded  in  all  phases  of  well  decommis¬ 
sioning  at  McClellan  AFB,  Phase  I  work  plan  will  be  referenced  in  this  context. 
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Comment:  Page  18,  Table  4  indicates  a  casing  diameter  of  16*  while  the  drillers  log 
indicates  a  14*.  Correct  or  explain  the  discrepancy. 

Response:  The  actual  diameter  is  16  inches,  so  the  table  is  correct  and  the  drillers  log 
is  incorrect. 


Comment:  Page  19,  paragraph  3,  The  drillers  log  indicates  a  TD  of  881  feet  and  the 
text  indicates  930  feet.  Correct  or  explain  the  discrepancy. 

Response:  The  930-foot  depth  was  taken  from  McClellan  AFB  files.  It  is  unknown 
which  depth  is  correct.  However,  the  actual  original  borehole  depth  will  not  affect  the 
well  decommissioning. 


Comment:  Page  20,  The  drillers  log  for  a  BW-20  should  be  included  in  the  appendix. 
Logs  form  monitor  wells  210  and  211  should  also  be  presented. 

Response:  A  drillers  log  was  not  located  for  BW-20,  Available  information  was  taken 
from  McClellan  AFB  files.  Geologic  logs  from  wells  210  and  211  would  serve  no  pur¬ 
pose  since  they  are  500  feet  away  from  BW-20. 


Comment:  Page  31,  paragraph  4,  BW-9.  BW-9  should  be  further  investigated  and 
properly  decommissioned  in  future  efforts. 

Response:  Agreed,  This  well  will  be  the  object  of  future  decommissioning  efforts. 


Comment:  Page  35,  paragraph  1,  BW-15.  BW-15  should  be  further  investigated  and 
properly  decommissioned  in  future  efforts. 

Response:  Agreed.  This  well  will  be  the  object  of  future  decommissioning  efforts. 


Comment:  Page  40,  paragraph  5,  Remedial  efforts  at  the  Davis  site  include  imple¬ 
mentation  of  a  Remedial  Investigation  for  groundwater  contamination. 

Response:  The  text  will  be  modified  to  reflect  this  fact.  The  decommissioning  of 
BW-26,  however,  is  not  a  part  of  the  Remedial  Investigation. 


Comment:  Page  42,  paragraph  2,  What  type  of  "licensed  professional"? 

Response:  The  text  will  be  modified  to  read  a  "California  Registered  Geologist  or 
Professional  Engineer." 
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Comment:  Page  42,  paragraph  4,  All  equipment  that  comes  into  contact  with 
groundwater  should  be  decontaminated  prior  to  arrival  at  each  well. 

Response:  The  text  will  be  modified  to  reflect  this  statement. 


Comment:  Page  43,  paragraph  1,  Since  the  equipment  used  in  cementing  will  be 
decontaminated,  how  will  the  equipment  taken  from  base  wells  (pumps,  bowls,  strain* 
ers,  etc.)  be  treated  prior  to  sending  to  DRMO. 

Response:  All  pump  equipment  will  be  steam-cleaned  as  it  is  pulled  out  of  the  well. 
Steam  cleaning  water  will  be  allowed  to  run  back  down  the  well  to  avoid  disposal  prob¬ 
lems.  The  text  will  be  modified  to  reflect  this  statement. 


Comment:  Page  43,  paragraph  4,  The  Department  questions  the  necessity  of  running 
video  surveys  prior  to  cleaning  the  wells  since  the  wells  should  be  cleaned  regardless  of 
the  video  results.  The  video  survey  after  the  cleaning  would  serve  to  better  determine 
which  well  construction  diagram  is  accurate. 

Response:  It  is  recommended  that  television  surveys  be  run  both  before  and  after 
cleaning  the  casing.  First,  television  surveys  are  relatively  inexpensive  to  run.  In  addi¬ 
tion,  the  first  video  may  indicate  that  the  casing  is  in  poor  enough  condition  that  con¬ 
ventional  wire  brush  cleaning  would  risk  casing  collapse  and  a  more  gentle  cleaning  or 
no  cleaning  may  be  warranted.  Finally,  in  some  cases  the  well  casing  may  be  found  to 
be  clean  enou^  to  allow  adequate  evaluation  of  the  condition  of  the  casing,  and  a 
second  video  may  not  need  to  be  run. 


Comment:  Page  44,  paragraph  4,  The  technical  memo  should  also  include  speciflc 
decommissioning  information  for  each  well  (e.g.  perforation  interval,  type  of  perfora* 
tion  toobknife,  bullet,  explosive-,  number  of  lifts  needed  and  interval  of  lifts,  etc. 

Response:  The  Technical  Memorandum  will  attempt  to  supply  this  information. 


Comment:  Page  47,  paragraph  1,  Perforation  of  the  entire  well  and  then  cementing  is 
probably  the  cause  of  the  decommissioning  problems  encountered  at  BW-1  during 
Phase  I.  The  Department  does  not  support  use  of  "perforation  and  cementing  the 
entire  casing  in  one  lift”  technique. 

Response:  This  approach  is  only  mentioned  because  it  is  the  conventional  method  of 
decommissioning  wells.  The  text  goes  on  to  say  that  the  casing  will  be  perforated  just 
prior  to  cementing  each  lift  (pages  48-49). 
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Comment:  Page  48,  Bullet  1.  Describe  the  criteria  to  be  used  in  determining  iCSvhen 
perforation  of  the  casing  is  necessary. 

Response:  Blank  sections  of  casing  will  be  perforated  prior  to  cementing  unless  the 
television  survey  reveals  that  the  casing  is  too  weak  to  sustain  perforation. 


Comment:  Page  49,  Bullet  4.  The  perforated  interval(s)  should  be  identified  for  each 
well. 

Response:  The  Technical  Memorandum  will  describe  intervals  to  be  perforated  based 
on  the  results  of  the  television  survey,  which  will  identify  intervals  of  existing  perfora¬ 
tions.  However,  final  decisions  on  perforation  will  be  made  in  the  field  and  be  based 
on  results  of  prior  episodes  of  perforation  for  that  well. 


Comment:  Page  49,  paragraph  2.  Specify  if  wells  located  within  buildings  will  not  be 
excavated  3  feet  below  grade. 

Response:  Wells  located  within  buildings  will  not  be  excavated  3  feet  below  grade. 
Instead,  the  cement  will  be  brought  up  flush  with  the  floor  surface.  The  Procedures 
will  be  modified  to  clarify  this. 


Comment:  Page  50,  BW>7.  The  Department  recommends  attempting  to  seal  the  lower 
section  of  BW-7  and  overwashing  and  removing  the  upper  170*200  feet. 

Response:  The  Technical  Memorandum  will  propose  an  approach  to  decommissioning 
BW-7.  This  approach  will  most  likely  be  similar  to  the  approach  used  in  LW-1  and 
LW-2  at  Camp  Kohler.  Decommissioning  of  BW-7  will  also  most  likely  follow  the 
decommissioning  of  the  Camp  Kohler  wells  in  order  to  benefit  from  the  experience 
gained  at  Camp  Kohler. 


Comment:  Page  51,  paragraph  2,  BW-8.  Contamination  has  been  found  at  175' 
BGS.  The  Department  recommends  that  BW-8  be  completely  decommissioned  and  not 
used  as  a  fire  fighting  reserve  well. 

Response:  McClellan  AFB  has  decided  to  delay  decommissioning  BW-8  for  about  6  to 
12  months  until  water  hook-ups  with  City  of  Sacramento  have  been  accomplished. 
Until  that  time,  BW-8  will  remain  inactive  as  a  fire  emergency  well.  After  the  water 
hook-up,  BW-8  will  be  completely  decommissioned  as  recommended.  The  Technical 
Memorandum  will  provide  details  on  the  approach  to  decommissioning. 
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Comment:  Page  51,  Camp  Kohler  Wells.  Provide  any  of  the  driller  or  lithologic  logs 
for  the  Seismic  and  Triax  Holes.  The  Departments  evaluation  of  the  cement  bond  logs 
indicate  that  a  poor  seal  (if  any)  exists.  The  Department  recommends  perforating  the 
casing  and  squeezing  the  hole  with  cement. 

Response:  No  driller  or  lithologic  logs  are  available  for  the  Seismic  Well  and  Triax 
Holes,  McClellan  AFB  agrees  that  the  acoustic  bond  log  for  the  Triax  Hole  contains 
contradictory  signals  and  may  indicate  that  the  cement  seal  is  poor  or  nonexistent.  This 
well  will  be  decommissioned  through  pressure-grouting.  A  detailed  approach  will  be 
provided  in  the  Technical  Memorandum.  The  data  from  the  acoustic  bond  log  for  the 
Seismic  Well,  however,  are  relatively  unambiguous.  Therefore  it  is  recommended  that 
this  well  be  decommissioned  as  proposed  in  the  Procedures, 


Comment:  Page  53,  paragraph  3,  All  water  generated  during  the  decommissioning 
effort  (not  just  decontamination  water)  should  be  pumped  into  a  Baker  tank  and  sent 
to  the  GWTP  for  disposal.  Use  of  berms  and  evaporation  is  not  acceptable. 

Response:  The  decommissioning  process  has  been  designed  so  that  no  water  will  be 
generated  and  will  therefore  require  no  disposal.  Decontamination  will  take  place  with 
a  steam  cleaner  fitted  with  a  circular  sprayer  mounted  to  the  well  head,  with  steam  jets 
directed  downward  into  the  well.  In  this  way  decontamination  water  will  flow  back 
down  the  hole.  If  it  should  become  necessary  to  generate  wastewater  for  disposal 
through  some  unanticipated  event  during  the  field  work,  this  water  will  be  collected  in 
a  Baker  Tank  and  disposed  at  the  Groundwater  Treatment  Plant,  as  recommended 
here.  The  Procedures  will  be  modified  to  reflect  this  language. 


Comment:  Page  9,  paragraph  2,  Edit.  Should  reference  to  BW-16  be  BW-15? 

Response:  During  the  record  search  for  this  project,  it  was  found  that  the  well  that  was 
previously  thought  to  be  BW-16  was  actually  BW-15.  BW-16  was  located  along  Patrol 
Road  in  the  western  portion  of  McClellan  AFB. 


Comment:  Page  31,  paragraph  3,  Base  Well  6  is  not  identified  on  Figure  2. 
Response:  The  presumed  location  of  BW-6  will  be  plotted  on  Figure  2. 
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THS2 

DIST 

PID 

TOD 

KT 

KSLS 

0. 

0. 

2. 

2.441 

1.B875 

1. 

] 

TTJIG 

r'EGR 

OIEU 

SUCH 

GRDM 

rcG 

AF 

AN 

13. 

ON 

rtcu 

SO 

CWGT 

ASKY 

CLIN 

0. 

0 

NO 

BS 

CSIZ 

TELE 

LIS 

□LY 

DIR 

PLOT 

0. 

7  00 

>tS 

YES 

YES 

UP 

FULL 

ENGHLSDLSCH0432  LIS  03y09y^l 


SEROICE 

ID  TFK 

UNIT 

SCL 

L 

R 

RBASE  TYPE 
L  R 

STYP  OPFL 

IPFL 

OFF 

LIS 

COCT 
1  2L 

CCL 

1 

1 

0 

50. 

Y  Y 

0 

LIN 

0. 

0. 

5. 

Y 

YNYl 

CCLU 

6 

1 

0 

10 

Y  Y 

0 

LIN 

0 

0 

0. 

Y 

otn 

AFFP 

7 

2 

(MO) 

0. 

100 

0  0 

0 

LIN 

0. 

1  25 

0. 

Y 

YNY2 

APAM 

5 

2 

(MO) 

0 

20. 

0  0 

0 

LIN 

0. 

0 

0 

Y 

FNF 

NSG 

4 

3 

U5EC 

200. 

1200 

0  0 

0 

LIN 

0 

0. 

0. 

N 

YtSQ 

TT 

8 

1 

USEC 

320 

220 

0  0 

0 

LIN 

0.75 

1  25 

0. 

Y 

FNF3 

ENG  H  L  S  DLS  CH  04  32  LIS  03^'09y^l 
TOOL  TABLE 


SUB 

SERIAL  ♦ 

MODEL 

SOURCE  f 

CALB  * 

M«11 

INTI  r«12 

INT2 

DLY 

TCH 

ecu 

107809 

271 

0 

0 

0  0125 

0 

0 

0 

21.4 

12 

AMPP 

107809 

271 

0 

0 

-0  0284 

4092 

0 

0 

0 

24 

TT 

107809 

271 

0 

0 

600.85 

0 

0 

0 

0 

20 

GPl 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

GP2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 


PIPE  AnPLITUDC  SHOP  CflLlBRftTION 
TOOL  ruoER  iBTaaa  Ptwowoj  on 
12/03/91  IN  5  SB  CASING  UIIH 
903  PSI 


CQLLPR  locator  ISO 


OTFg  -inR-tTL'PC  100 


Sf . 


ISEC 


..iSiJ 


.  rffUf JSl  f J  r?f . 


M)0  <;  S  COUNTS  qOOQ 

ars 


202 - S-S  COUNTS  gooo 


CNTS 


34 . msil.llts . 13f. 

I  err 


p. _ fifVJf  td  rtf’. . .  JSi. 

.  ro  I ) 


Appendix  D 

Response  to  Comments 


